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Putin aMaxell 
Cassette. 

You’ll soon discover 
why most critics recog¬ 
nise Maxell as the finest 
recording tape money 
can buy. 

For example, every 
batch of the magnetic 
oxide particles we use 
to coat our tape is run 
through an electron 
microscope. 

If it isn’t perfect, we 
don’t use it. 

On some brands of 


tape the magnetic 
oxide particles fall off as 
the tape gets older, taking 
some of your music 
with them. 

So we developed a 
special binding process to 
make sure they stay on, 
even after years of use. 

Why do we go to so 
much trouble? 

It stands to reason 
that if you use better 
tape, your sound system 
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ADDITIONS TO THE FAMILY’ 

HHESE PAST FEW WEEKS have seen the culmination of some nine months or more of planning 
and production effort here with the launch of not one, but two new magazines from the ETI group. 
= irst off the rank was COMDEC Business Computer Magazine. This publication will be of special 
nterest to many ETI readers as well as people you undoubtedly know who need or want to know 
about computers but are unfamiliar with the jargon and the technicalities. COMDEC is written in 
English - probably a first for a magazine of this type! This first issue is the 1981 182 Yearbook and 
contains a range of feature articles covering many aspects of choosing and using computer 
systems, from ‘personal’ micros through to the larger minicomputer systems. Many ETI readers 
vill be particularly interested in the directory sections at the rear, which list who sells what and 
specialist companies. Our announcement on page 81 will tell you a little more about it. 

Our second new publication we feel fulfils a long-felt need. Hobby Electronics is its name 
['son of ETI’ to the irreverent) and this magazine is intended for the newcomer or 'non-expert'. 
Projects are a big feature of Hobby Electronics and Editor William Fisher plans to present four 
Bvery month along with 'learning' features about components and construction techniques. In 
addition, the magazine will include articles on broader topics such as AM radio, hobby com¬ 
muting and CB radio, etc. More information is given in our News Digest feature on page 8. 

We've long felt there was a need for a 'simpler' electronics publication in Australia and have felt 
rustrated that we could not properly cater for newcomers to the hobby within the pages of ETI. 
A/e have to appeal to a very wide spectrum of readers and because of this, many newcomers and 
)thers not so advanced in their hobby were, we felt, 'put off because much of the material was 
ibove their heads. Economics dictates that there’s only a limited amount of space available 
vithin the magazine each month that can be devoted to these readers, so we hope Hobby 
Electronics solves that problem. Almost every electronics hobbyist knows another who is a 
meginner or a dabbler. We recommend you draw their attention to Hobby Electronics. 
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COVER 

Technics new range of loudspeakers clearly 
benefits from new design approaches — as Louis 
Challis' review in this issue testifies. Cover photo¬ 
graph courtesy National Panasonic. It's a cutaway 
view of the 320 mm woofer Technics developed for 
their new speaker range. 

"Recommended retail price only. 


NOTICE: The ETI-660 Learners’ Microcomputer 
has been held over owing to a number of difficulties 
beyond our control. We apologise for any dis¬ 
appointment and trust you understand. 


features 



RADAR FOR THE BLIND 

Until technology can produce ‘synthetic v 
sonic torch may be the most practical n 
blind people to move more freely art 
environment. 

SUPERCONDUCTING 
MAGNETIC SENSORS 

Scientists at an IBM research centre I 
structed experimental superconducting 
sensing devices whose operating char 
approach limits imposed by fundament 
physics. 



news 


NEWS DIGEST 8 

'Hobby Electronics' — new magazine for beginners; 
Electric vehicles; New reference books; Solar cell 
sun tracker; and more. 


RADOFIN TELETEXT CONTEST 

Win a Radofin Adam 180 Teletext adap 
simple competition! Features of the P 
include handheld remote control, p 
switch-on, adaptability to any colour or B8 
and many more. Don't miss out! 


computing 


PRINTOUT 83 

Australian single-board computer; The Z80 - 
naked at last; For Sorcerer apprentices; Commo¬ 
dore advisory programme for schools; etc. 


COMPUTING TODAY 

Introducing a computer magazine for m 
written in an amazing new computer lai 
English; Understanding and using 
graphics; Dicker Data to supply navy. 


COMMUNICATIONS NEWS 

Sky Ace available again; Digital storage 
spectrum analyser; etc. 


TOUCH TYPING TUTOR 

79 Touch typing is a skill which, however use 
RF most computer hobbyists. Here's how t 
your computer to help you to learn to touc 
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next month 



;k smith system so— 

VIEW 93 

i System 80 Mark II was recently released by 
< Smith Electronics, and seems to be settling 
rn to a position amongst the top sellers in the 
Idle range’ home computer market. Phil Cohen 
>s a closer look at it. 

ELLGUARD —EVERY 
OOFREADER’S DREAM! 98 

dlguard is a software system for use with micro- 
iputers that proofreads a text file typed into a 
d processor or text editor. Elaine Ray takes a 
: at it. 

VANCED BASIC: 

RTII — CHAINING 105 

second in Phil Cohen's series on advanced 
>IC programming, this month’s article looks at 
ining', with example programs and flowcharts. 


rojects 

IIES 5000 PREAMPLIFIER 25 

gned as the ‘perfect partner' to our Series 5000 
5FET stereo amplifier, this preamp offers many 
je features. 



: CAR ALARM 31 

'current trip’ car alarm features exit/entry delay 
to false alarms. It uses the battery earth strap 
sensor and involves only simple circuitry. 

: MINI-DRILL CONTROLLER 47 

simple circuit fixes the usual drawback with 
drills—their poor speed regulation under load. 

: LOGIC PULSER PROBE 53 

logic probe is one of the most useful and 
enient test instruments for designing and 
>le-shooting digital circuitry. A five-mode logic 
jr in conjunction with the probe makes it just 
it the perfect test instrument! 


sight# sound 

SIGHT & SOUND NEWS 111 

C.E. Show cancelled; Mordaunt-Short speakers 
available; Telex 'tape transport'; etc. 

SPECIAL OFFER — 

B0NEF0NE 114 

TECHNICS’ SB-10 

LOUDSPEAKER REVIEW *122 

Louis Challis gives the SB-10 speakers the 
accolade of being "the finest Japanese loud¬ 
speakers I have yet heard". What more is there to 
say? 

SERIES 4000 LOUDSPEAKERS — 

A PERSONAL REVAMP 131 

A reader, Garth Pennington, has constructed a pair 
of ETI Series 4000 speakers adding concrete 
damping and extra bracing. He was very pleased 
with the results. 

PIONEER TX-710 TUNER 140 

Louis Challis found that the Pioneer TX-710, one of 
the new breed of Japanese FM tuners, gave 
excellent FM reception out of a simple, uncluttered 
design. 


general 

SHORT CIRCUITS 41,129,139 

Photocell switch activated by change in light level; 
Boost the output of your portable radio-cassette; 
Stereo balance meter. 

ELECTRONICS BOOKS FROM ETI 58 

Beginners’ books, data books, circuit books, etc. 


LAB NOTES 63 

Attenuator ups and downs. 

IDEAS FOR EXPERIMENTERS 68 

VLF ramp generator; Modifications to ETI-084 car 
alarm; Parametric equaliser; etc. 

LETTERS 73 

SH0PAR0UND 75 

SUPERB BINDERS FROM ETI 143 

MINI-MART 148 

ETI SERVICES 153 

DREGS 154 



ELECTRONIC 

DISTANCE MEASUREMENT 

Until recently, electronic distance measuring in¬ 
struments have mainly benefited land surveyors. 
Hewlett Packard have developed an instrument that 
measures distance to both stationary and moving 
targets using an optoelectronic technique employ¬ 
ing an infrared light beam. This article explains the 
technique. 


COMPUTER SPECIAL 

Data '81 is the name of this year's Computer 
Exhibition — the largest annual exhibition of its kind 
in Australia. Our feature gives a rundown on what's 
new and who's who this year in the world of com¬ 
puters and computing. 


ALPHAS0RTPROGRAM 

Sorting information alphabetically is one of the most 
common requirements of file handling and data 
sorting. You can arrange your printout with this 
program and never lose track of that special lady’s 
phone number again! 


AUDIO-TECHNICA 
ATH-8 HEADPHONES 

What with all the trumpeting about loudspeakers 
recently, one would have thought headphones were 
a dying breed. Not so! This recently released model 
from Audio Technics is a top-line, top price set of 
phones that Louis Challis considers "... offer a 
standard of fidelity, total frequency response and 
other acoustical attributes for which many audio¬ 
philes have long aspired but could not otherwise 
afford." 


REMOTE CONTROL SYSTEMS 

Multi-channel remote control systems have many 
applications outside the radio control of models. Ray 
Marston describes and discusses a variety of cir¬ 
cuits that you may find useful — all using commonly v 
available components. 


Although these articles are in an advanced 
state of preparation, circumstances may 
affect the final content. However, we will 
make every attempt to include all features 
mentioned here. 
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DICK SMITH 

NSW ZEALAND 
RETAIL STORE 
NOW OPEN! 


r 




I Compare these prices with what you've beep paying until now! 
AH prices are in New Zealand Dollars, and are available from the 
Dick Smith retail store or any of our re-sellers throughout New Zealand. 


IK SMITH , 


DICK SMITH Q-1024 

MULTIMETER 


ELECTRONICS b&N, 

98 Carlton Gore Rd. tQp v 
Newmarket, Auckland 
New Zealand. , 


MM 


If you're into electronics, _ _ 

or a hobbyist, and you A mmm 
want an economical, y Rat 

reliable multimeter, this MW 

is the one for you! Offers 
the normal measurements 


plus high sensitivity. Why Cat. Q-1024 


THE 

FANTASTIC 

SYSTEM 80 

PERSONAL COMPUTER 
NO om.Y 

$1050 

was * 1128 ° ° nzXV»v 


Thinking of a personal computer \ 
Check out the System 80, you'll 
be pleasantly suprised. It’s 
Australia’s fastest selling computer 
cmd soon to be New Zealands. 
Call in for more details 


mc K Qgo 


SMITH' 


Every professional knows how 


valuable an oscilloscope is: 
and now Dick Smith puts a CRO 
within the reach of every 
hobbyist. 6.5MHz bandwidth - 
75mm screen - lOmV/division. 
Try beating this for value! 


$ 


Cat. X-4005 


I CHEAPEST DISKETTES 

I IN TOWN! A — 

I Soft or hard sectored 

1 mini floppy diskettes. _ 

® Look at the price! Cat. X-3510 Cat. > 
























Specialising in APPLEtm systems and software. 
Write or call for a copy of our catalogue. 

P.O. Box 4601, Sydney, N.S.W. 2001. AUSTRALIA 
Telephone: (02) 358 3364 Telex: 21866 



APPLET 
MASSAGE/ 

©AKIEANDAIkIi wai k ii »)/*\i k v n d: 

MICRO-WARI 
FROM?/ 


WOULD YOU? 


BUY A PROGRAM THAT WOULD... 


MAKE YOU TEAR YOUR HAIR OUT? • GIVE YOU A SEVERE CASE OF 
» MAKE YOU SCREAM WITH BRAIN STRAIN? 

FRUSTRATION? • INDUCE MILD HEART ATTACKS? 

• GIVE YOU NIGHTMARES? • TURN YOU INTO AN ADDICT? 

' turn you to drink? • kill YOU WITH CURIOSITY?' 

• KEEP YOU UP LATE AT NIGHT? 

YOU WOULD??? 

BUY FROM THE SOFTWARE HEADQUARTERS & SAVE 


HOT ITEMS 

OTHER VENTURE 
No. 1 Classic Adventure for 
APPLE II48K 

No. 2 The Curse of Crowley 
Manor for TRS-80 16K 
No. 3 Escape from TRAAM 
for TRS-80 16K 


TRS-80 & APPLE at $15.95 

Adventures 1 to 10!! Sensational! The ultimate in 
adventure. 

GALACTIC SAGA — 4 in the series. A space jaunt 
that takes you from the war torn world of Sparta 
across the galaxy to the industrial empire of 
Galactica thru battles, revolutions and danger. 
Warning these games are highly addictive! 


TRSO, TRS-80 at $15.95 

STARTREK 3.5 — the ultimate! With sound. — 3D 
galaxy — black holes — impressive battle graphics 
SAVE YOUR 20c PIECES. 

Here they are! The SUPERGRAPHICS ARCADE GAMES 
* With sound $17.95 each 

SUPER NOVA * ATTACK FORCE * METEOR MISSION II 
* GALAXY INVASION * COSMIC FIGHTER * LUNAR 
LANDER 


| D p&p t refundab!° r alTd” 0 " PaCkageS “ Newdos '80-Visicalc-Maxi Micro Manager-Utilities galore - The li 


uge range of other programs in stock - __ t . 

ndless. Write for catalogue and enclose $1 P&P refundable with oi_... 

All mail orders include $1 per item up to $3. CISA AGENTS. 

We sell - APPLE II PLUS COMPUTERS - ring us for an unbeatable price. 

ATARI COMPUTERS — the graphics games are unbeatable. 

Hi-res 80 boards, stringy floppies, cassettes, diskettes, books and magazines. 


NTERTRON MICRO SYSTEMS 


11 Cracknell Road, Chardons Cnr., Annerley Brisbane OLD. Phone (07) 392-1152 
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NEWS digest 


Hobby Electronics blasts off 


Forget the space shuttle, the launch of the year was 
definitely that of ETl’s protege, Hobby Electronics! 


The new magazine took 
off precisely on schedule, 
and according to mission 
control it’s ‘right on target’. 

Hobby Electronics is aimed at 
everyone who’s interested in 
electronics, but isn’t yet expert 
enough to feel comfortable with 
any of the existing electronics 
magazines. 

Some readers will already 
know a bit of electronics, others 
will be complete beginners. 

Editor William Fisher makes 
it clear that, “This won’t just be a 
gee-whiz sightseeing tour. 

“Sure, our readers are going 
to be excited and enthralled a lot 
of the time, but they’re also 
going to learn a lot, both 
practically and theoretically, 
from our projects and features.” 

Fisher, a lean 33-year-old 
refugee from the British Isles, is 
quietly confident of success. 
Hobby Electronics is his first 
independent command, but he 
has a solid background in 
magazine publishing. A physics 
graduate, he trained as a 
technical writer in the UK with 
the huge Marshall Cavendish 
publishing house and came to 
Australia in 1979. He joined 
ETI’s staff in May 1980. 

He takes his job seriously, but 
he has a sense of humour, too. 
Asked to substantiate his claim 
to have the ‘world’s fastest- 
growing magazine', he pointed 
out that sales of the first issue of 
Hobby Electronics represented 
an infinite percentage increase 
on the previous month’s zero 
figure! 

Four projects are presented 
every month in Hobby 
Electronics. 

The opening issue featured a 
Radio Microphone, AM Tuner, 
Transistor Tester and Bench 
Amplifier. 

The August issue follows up 


with a Guitar Phaser, Power 
Supply, Electronic Die and 
Extra Flash Trigger. 

The aim with all projects is to 
keep them as easy and cheap to 
build as possible, with one 
proviso — the design must be 
utterly reliable. 

Feature articles cover a wide 
range. For beginners there’s a 
series explaining the functions 
of fundamental components. 
The July issue discussed ca¬ 
pacitors; diodes are on the 
menu for August 

For more advanced readers 
there are articles about how 
common electronic functions 
are performed. Op-amps were 
the subject in the first issue and 
August introduces oscillators. 

Then for general interest 
there are features on broader 
subjects, like AM radio and 
metal detectors in the first issue. 

From time to time in Hobby 
Electronics there will also be 
articles about activities which 
have grown out of electronics 
but are not exactly part of it The 
July issue kicked off with an 
introduction to hobby com¬ 
puting, August introduces CB 
radio, and the joys of shortwave 
DX will be explained in the near 
future. 

Hobby Electronics has intro¬ 
duced a new service to the 
leisure electronics industry. Kit 
and component suppliers get 
information on an issue’s 
projects two months in advance 
so that pc boards, parts and kits 
will be in the shops when the 
issue goes on sale. Article re¬ 
prints are also available from 
suppliers. 

Hobby Electronics is aimed at 
the beginner in electronics—be 
he 5 or 50 — and is written 
throughout in language the 
beginner can understand. It 
costs just 95 cents, available 
through all newsagents plus 
selected electronics stores. 



One of 4 great 
projects to build 




HOW THEY WORK - fascinating 
features on Metal Detectors 
AM Radio. Capacitors, Op-amps 



Look for the first issue of Hobby Electronics in your newsagent now! 


Red for danger? 


The Matron Multi-colour Digital Panel Meter (CDPM) 
designed to give clear and quick indication of readoi 
below or in excess of critical limits by changing the coloui 


The input levels at which the 
colours need to change can be 
set by adjusting trimmer 
potentiometers, accessible by 
removal of the snap-off bezel. 

Standard colours are green, 
yellow and red, but other 
colours can be substituted on 
request (for volume require¬ 
ments) and the sequence of 
colour changes can be 
arranged as specified. 


The CDPM could be of us 
indicate critical parameter: 
medical electronics, ren 
control of oil, gas, water 
electricity supply systems, 
for industrial processes. 

For further informs 
contact Technico Electro: 
P.O. Box 50, Lane Cove r 
2066, or P.O. Box 520, Cla 
Vic. 3168. 
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Immediate-response DMM 

The Avometer Auto DAI 17 digital multimeter is claimed to 
have response times of less than 1 s for dc (voltage or 
current) and resistance ranges, and less than 3 s for ac 
ranges. 


The multimeter can be 
operated by four 1.5 V dry cells 
for dc and ac voltage ranges of 
200 mV, 2 V, 20 V, 200 V, or 
1000 V; dc and ac current 
ranges of 200 ua, 2 mA, 20 mA, 
2 A or 10 A and resistance 
ranges of 200 ohms, 2 k, 20 k, 
200 k, 2 M or 20 M. 

Readout is on LCDs, and 
changeover from auto-ranging 
to manual is at the touch of 
a button. The instrument is 


portable, and measures ap¬ 
proximately 185 mm x 145 mm 
x 85 mm. It is supplied 
complete with leads, prods and 
insulated clips, a 20 mm high- 
top cover to house the leads, a 
fuse-removing key and two 
spare fuses. 

Contact the Australian agent, 
Electrical Equipment Ltd, In¬ 
dustrial Division, P.O. Box 210, 
Arncliffe NSW 2205, for more 
information. 


1982 has been tentatively scheduled by Telecom for the 
introduction of Videotex, a public information network 
which will give Australians armchair access to massive 
databanks through the domestic TV set and telephone. 

Modified TVs with a vided by companies or 
$200-$300 adaptor and a individuals, who will pay 
calculator-like keypad will give Telecom for the privilege, and 
access to information ranging although searching the indexes 
from simple news and weather will cost the consumer nothing, 
reports to travel timetables and once the information file is 
fares, restaurant profiles in- reached costs start to accrue 
eluding menus and prices, based on a charge per page of 
entertainment and sports direc- information and an hourly 
lories, city guides, the latest gold computer connection fee. The 
and share market dealings, etc, final cost of this will reach you 
etc - on your telephone account. 

The consumer will be able to Services should open first in 
reply to the information on the Sydney and Melbourne, with 
screen by keying into a re- one central computer complex 
sponse frame on the page to hosting four minicomputers 
make an airline booking, hotel and multiplexing to provide 
or theatre reservation, etc, from interstate services, all at local 
the comfort of the living room, telephone charges. 

The databases will be pro- 

Probe gives multimeter 
a temperature output 

Digitron Instrumentation of the UK recently introduced a 
pushbutton-operated probe to convert virtually any 
analogue or digital multimeter into an accurate 
temperature indicator. 

Known as the 600 Series, the plastics; Type 4 for surface 
probes are offered in versions measurements, 
for millivolt or microamp output For further information 
in the -25°C to +350°C contact the Australian agent, 
temperature range. Two Pacific Communications Pty 
standard probes are available: Ltd, 4 Euston St, Rydalmere 
Type 2 for liquids, semi-solids, NSW 2116. 
air, gas, granular materials and 


New Natsemi regulator 
offers highest output power 


The LM196 is a 10 A monolithic adjustable voltage 
regulator manufactured with National Semiconductor’s 
revolutionary MOOSE process, which is said to offer the 
highest output power available. 

This process combines stan¬ 
dard linear bipolar technology 
with high-power discrete tran¬ 
sistor techniques, resulting in / 
a 2:1 reduction in die size, plus { Q I 
significant improvements in 
efficiency, according to 
National. 

The LM196 is said to have 
performance features equal to 

or better than existing lower junction temperature is 200°C 
power 1C regulators, specifically: in the power transistor; 45 W 
internal reference is trimmed power dissipation at a case 
on-chip to better than 1% accu- temperature of 125°C. 
racy, which simultaneously For further information 
reduces temperature drift to a contact Ed Schoell (03) 
typical value of0.003V°C; TC is 729-6333 or Chris Mason 
guaranteed to 0.01 %; maximum (02)439-6455. 



NOTE ON THE CORE-BALANCE RELAY ETI-567 

A reader has drawn to our attention a problem he experienced when 
using the core-balance relay with a long lead plugged into its output 
where a number of fluorescent lights were operating nearby. The 
core-balance relay would not trip on test with loads over about 
25 watts. On investigation, he found severe RF noise generated by 
the fluorescent lights was preventing the unit's trip circuit from 
functioning. Looking at each end of L3 (secondary of T2, the sense 
transformer) using an oscilloscope, he found high amplitude noise 
on each, but of markedly differing amplitudes. The cure is simple — 
a 4n7 capacitor connected directly across L3. The unit still functions 
as designed, even with highly inductive loads plugged into the 
output. Our thanks to Bill Waters for passing that on. 
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MEWS digest 


Electric vehicles 
— for governments and people! 

The first electric vehicle to be tested for use by the NSW 
State Government, a van manufactured by Silent Power 
Pty Ltd, was recently delivered to the NSW Energy 
Authority. 


The NSW Government will 
eventually receive nine electric 
vehicles as part of its Electric 
Vehicle Programme, designed 
to rationalise and conserve 
energy within government de¬ 
partments. Electric vehicles are 
being considered particularly 
for application in short-distance 
delivery situations. 

The Silent Power van can be 
equipped to seat four people or 
two people and a small cargo. It 
has a range of 40-45 km or 
more in a single battery charge, 
and is powered by the mains 
electricity supply of 240 V. It is 
recharged by connecting the 
power source to a socket at the 
rear of the vehicle. 

Meanwhile, up on the Gold 
Coast Vic Jones, a retired 
salvage operator, has become 
the first private individual in 
Queensland to own an electric 
vehicle. He bought the Silent 
Power van because he felt that 
someone had to be a ‘trend¬ 
setter’ and bring an alternative 


energy source into the realm of 
private life. 

The South East Queensland 
Electricity Board has been in 
close liaison with Mr Jones, and 
has agreed to provide technical 
advice and assistance regarding 
the van; it will also install a 
separate metered power point 
so that exactly how much elec¬ 
tricity the van uses can be 
measured. 

Vic Jones is so far extremely 
pleased with the performance of 
his electric van, in particular with 
the on-board battery charge, 
which allows him to charge up 
at any power point He said of 
the vehicle, “It is smooth, silent 
and has plenty of .power in 
traffic. It is beautifully finished, 
the driver’s vision is good, and it 
has all the comforts and luxuries 
of a petrol car.” 

The vehicle will eventually be 
equipped with longer range 
batteries, which will make it 
eminently suitable for Gold 
Coast/Brisbane travel, accord¬ 
ing to the SEQEB. 



According to Vic Jones, nothing can beat this ‘plug-in’ transportation. 


Hitachi probes deeper 

Hitachi Denshi Ltd have recently released a new pn 
AT 100 AG 1.5, as an accessory for their range 
oscilloscopes. 

The AT 100 AG 1.5 is a 100 Hitachi reckon that this 
to 1 and 10 to 1 switchable de- probe will be particularly i 
vice usable up to 35 MHz. The to field technicians, labo 
input impedance is lOOMohm engineers and TV servicen 
on 100 to 1 and 10 Mohm on 10 The probe is available 
to 1 setting. It is rated at Standard Components Pt 
lOOOVdc, and is fitted with a 10 Hill St, Leichhardt 
1.5 m cable and BNC connector. 2040, for $76 plus tax. 


Books for the student, 
or your reference library 

Two recent releases from the McGraw-Hill Book Company 
Australia Pty Ltd should be of interest to students 
embarking on an electrical trades or electronics/ 
communications trades course. 

Both books would also be secondary cells, dc circuit 
valuable reference works for the analysis, magnetism, electro¬ 
keen hobbyist, experimenter or magnetic effects, generation of 
radio amateur. emf, dc machines, funda- 

Electrical Principles for the mentals of alternating current, 
Electrical Trades by J.R. ac circuit analysis, multi-phase 
Jennison, a lecturer at the generation and distribution, 
Regency Park Community Col- three-phase synchronous ma- 
lege, South Australia, is the chines, three-phase induction 
theory text recommended motors, single-phase motors, 
Australia-wide by the National transformers, rectifiers and filter 
Core Syllabus Committee in circuits and electrical measur- 
Electrical Trades. The book ing instruments. Also included 
consists of seventeen chapters, are exercises, problems and 
covering units and physical mathematical tables, 
quantities, fundamentals of The text is well written and 
electricity, primary and clearly set out The subject 


treatment is traditional (starting 
at the electric charge and the 
structure of matter, etc). The 
text is copiously and clearly 
illustrated using both photo¬ 
graphs and line drawings. The 
book is 378 pages long and 
bound with a stiff card cover. It 
measures 210 x280 mm. Price 
is $9.95. 

Electrical and Electronic 
Drawing by James F. Lowe, 
head teacher of Electrical 
Trades at the Newcastle 
Technical College, is a some¬ 
what smaller tome running to 
198 pages in a 182 x 240 mm 
format with a heavy card cover. 
It is the third book in a series of 
three on drawing and drawing 
techniques for electrical and 
electronics students. 

The text of Lowe’s book is 
also very thorough and clearly 


written. He has made cc 
and effective use of f 
graphic illustrations alon< 
line drawings and & 
colour. Practical exampli 
used to illustrate various 
niques of drawing and d 
Some knowledge of ele 
and electronic principl 
assumed, but backgrou 
the processes of whic 
drawings are part and pa 
explained in detail. An inf 
five text, it covers units 23 
inclusive of the relevant c 
It introduces students I 
drawings and technique 
covers four broad areas c 
trical drawing design: 
starter and controller diat 
switchboard layout and 
diagrams, electronic 
drawing and design, and [ 
circuit artwork production 
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ergetic water? 


world’s cleanest fuel, hydrogen, could be produced 
one of the planet’s most abundant resources — water 
scientists can find a cheap and reliable method of 
cting it using the energy of the sunlight. 

: CSIRO’s Division of with similar potential is fusion 
:d Organic Chemistry in power, which aims to duplicate 
turne is engaged in a study the nuclear reaction which 
sntly discovered combina- powers the sun. Like fusion 
of chemical compounds power, hydrogen energy is not 
cause hydrogen bubbles expected to provide a short- 
n in water under the action term solution to the world’s 
it. energy problems, but one ad- 

: key compounds act as vantage of hydrogen energy is 
sts; they trigger the that it can replace fuels such as 
ction of hydrogen from petroleum and natural gas in 
using light energy, but are engines and power stations 
volved in the chemical re- without the radical changes in 
i themselves, and in theory existing technology required for 
d therefore last almost nuclear fusion, 
nitely. The CSIRO team Another advantage of hydro- 
ilises in finding out why gen is that when it is burned it 
ality does not match up to turns back into water, thus vir- 
eory — why the formation tually eliminating the pollution 
Irogen eventually stops. problems associated with most 
i only other energy source other fuels. 

ristie Rand to distribute 
btronics International products 

wing the appointment of Christie Rand Pty Ltd of 
ey as sole distributor for Sabtronics international, 
tie Rand have the following products for sale in either 
nbled or kit form (they say kits can be easily built 
n one evening): 

% Digital Multimeter 2010 be marketing the following 
s measures dc and ac vol- items in the near future: 
n five ranges from 100 p.V #1 GHz Frequency Counter 
00 V, with 0.1% accuracy 8000 — the 15 mV - 30 mV 
: and 0.55% accuracy on sensitivity will resolve 10 Hz at 
idc and ac current there is 1 GHz, with an aging rate of 
ir accuracy, with measure- ±5 ppm/year. Price for the kit 
in six ranges from 100 nA will be $534.75 including tax, 
A. The 2010 has several assembled $563.50 including 
useful features, and tax. 

$138 including tax in kit • Function Generator 5020: the 
and $161 including tax specifications are for 1 Hz to 
nbled. 200 kHz in five ranges, sine, 

) MHz Frequency Counter square and triangle wave. It 
guarantees 10 Hz to costs $230 in kit form including 
AHz, with a claimed typical tax, $253 assembled, 
rmance of 5 Hz to For information on any of 
AHz. Its price is $202.40 these products contact Christie 
tax for the kit, $225.40 Rand Pty Ltd, P.O. Box 48, 
nbled. Epping NSW 2121. (02) 

ristie Rand also expects to 477-5494. 


RATA 

ther obvious, but potentially dangerous error occurred in the circuit on the 
eft ot page 60 ( Power Monitor’) in the March issue. It shows the mains 
e input connected to the earth at the output. The mains active input should 
ad go to the fuse. Correct your copy now. Correction slips were inserted in 
lajority of copies distributed. 



New range of Japanese 
oscilloscopes soon available 


GFS Electronics of Victoria have announced the imminent 
release of a range of five oscilloscopes, including a 
portable, from the Japanese SOAR Corporation. 


All models use rectangular 
CRO tubes with a built-in 
graticule, which gives high reso¬ 
lution and brightness with a 
minimum of parallax error; all 
are dual trace and supplied with 
dual xl and xl 0 probes. A front- 
panel-mounted trace rotation 
control is fitted to allow easy 
compensation for variation in 


terrestrial magnetism. 

The models in the range are 
the MS-3015 (a portable), 
MS-6020, MS-6021, MS-6040 
and MS-6045. 

For further information con¬ 
tact GFS Electronic Imports, 15 
McKeon Rd, Mitcham Vic. 3132. 
(03)873-3939. 


Solar cell sun tracker 

A novel tracking device that locates the sun and controls 
drive motors to keep a solar collector facing it has been 
invented by Burrel E. Hammons of Sandia National Labora¬ 
tories, Albuquerque, New Mexico. 


The device’s shape partially 
shades four of eight small solar 
cells mounted on the sides and 
the base of a small, square 
pedestal when the solar collec¬ 
tor is properly oriented to the 
sun. Until this spot is reached, 
unequal voltages from the cells 
cause the drive motors to move 
the solar collector until the 
voltages are equalised. 

A ninth cell, mounted atop the 
pedestal, deactivates the track¬ 
ing mechanism when the sun is 
obscured. 

The simple and inexpensive 
device boasts unmatched track¬ 
ing accuracy on a clear day—to 



better than ±0.1° — and the 
ability to find the sun even when 
the collector is facing away from 
it 
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MEWS digest 



Temperature-controlled 
soldering station from Weller 


Claimed to be technologically the most advanced soldering 
station on the market, the Weller EC2000D has been re¬ 
leased by the Cooper Tool Group. 


Tip temperature range from 
175°C to 450°C may be selec¬ 
ted and locked at any desired 
temperature by the operator. 
Actual tip operating tempera¬ 
ture is displayed on a three-digit 
LED digital display to within 
1°C. 

Innovative technology en¬ 
sures that the tip temperature is 
maintained at the desired 
setting. 

The EC2000D is ideal for 
delicate and precision soldering 
applications and where'continu- 
ous use is necessary. Soldering 
pencils are interchangeable 
without recalibration of the 


temperature setting, allowing 
complete versatility in use. 

Safety features of the 
EC2000D include a circuit 
breaker to prevent overloading, 
non-burning rubber silicone 
iron cord, ceramic-filled iron 
elements for long life and dura¬ 
bility, and an unbreakable, high- 
impact flame retardent plastic 
housing. 

For further information con¬ 
tact a Weller distributor or 
the Albuiy sales office of the 
Cooper Tool Group at P.O. Box 
366, Albury NSW 2640. (060) 
21 - 6866 . 


Intelsat to purchase 
more satellites 

With the first of its Intelsat V satellites only launched on 
December 6 1980, the Intelsat organisation has decided to 
purchase three advanced Intelsat V-A satellites. These will 
be in addition to the nine satellites planned in the Intelsat V 


According to Intelsat, the new munications carrying capacity 
satellites will be required to by 25% — from 12 000 to about 
enable the organisation to cope 15 000 simultaneous telephone 
with the world demand for satel- calls plus two television 
lite communications, which is programmes, 
doubling every three or four The cost of the three satel- 
years. lites, to be manufactured by 

The Intelsat V-As will be Ford Aerospace and Communi- 
basically similar to the Vs, but cations Corporation and an 
will incorporate modifications international team of con- 
and improvements to increase tractors, will be approximately 
reliability and boost their com- US$100 million. 


Sky spy! 


As Europe’s first authority to do so, West German; 
office, the Bundespost, has started a radio-moi 
service that keeps tabs on satellite-based trans 
from a ground terminal in Leeheim, near Frankfurt. 

A Siemens-built antenna operators keep the tra 
system spots, tracks and identi- adjusted to the assigne 
fies communications satellites cations and thus to 
and determines their orbits and interference with oth 
their transmitters' frequency, communications, 
polarisation, and radiated In its present confi 
power. the Leeheim antennc 

With the increasing number monitors three f 
of communications satellites ranges: from 130 
aloft — around 200 at present 1.3 GHz, from 1.5 to 
— this monitoring task is and from 10.95 to 
becoming more and more im- Later, the system will < 
portant to ensure that satellite entire 130 MHz to 13 G 



INFRARED SENSOR TO DETECT MISSILES IN SP 


An optical engineer carries out final checks on a new type of 
sensing spacecraft, soon to be sent to an altitude of about 100 
miles, from where it will scan a wide area of space. Its main pur| 
be to detect and track ballistic missiles by the infrared radial 
emit and so to provide as early a warning as possible of any sucl 

When the sensor has carried out its work it will fall into the sc 
slow parachute descent, from where it will be recovered to be use 

The sensor has been developed by Hughes Aircraft Compa 
fornia, under contract to Boeing Aerospace, and will form pan 
Army programme. 
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H lact: 

dramatic freedom 
from distortion comes to a 
mid-priced cartridge: 
the new Shure M95HE... 



an affordable, audible improvement 

One of the critically acclaimed advances 
introduced in Shure's incomparable VI5 Type IV 
pickup is its revolutionary and unique 
distortion-reducing Hyperelliptical stylus. Now, 
you can enjoy this standard of sound purity in a 
new, ultra-flat frequency response, light tracking, 
high trackability cartridge that will not tax your 
budget: the new Shure Model M95HE. 



a measurable drop in distortion 

As a result of the optimized contact area of the 
Hyperelliptical tip, both harmonic distortion 
(white bars in graph above) and 
intermodulation distortion (black bars) are 
dramatically reduced. 


the Hyperelliptical stylus tip 



The Hyperelliptical nude diamond tip 
configuration represents a significant advance in 
tip design for stereo sound reproduction. As the 
figures show, its "footprint” (represented by black 
oval) is longer and narrower than the traditional 
Biradial (Elliptical) tip-groove contact area. 
Because the Hyperelliptical footprint geometry is 
narrower than both the Biradial and long-contact 
shapes such as the Hyperbolic, it is pre-eminent 
for reproduction of the stereo-cut groove. 


upgrade your present M95 if you already 
have a Shure M95 Series Cartridge, you can improve 
its freedom from distortion right up to the standards of 
the new M95HE cartridge simply by equipping it with 
a Model N95HE stylus. The cost is extraordinarily low, 
— yet the difference in sound will be immediately 
apparent. Takes only seconds to install — requires no 
tools whatsoever. 


I 

— —1<* 

V195HE cartridge & 
N95HE stylus 

S3 

SHUREK 
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Radar for the blind 


James W. Park 


Until technology can produce ‘synthetic vision’ for the 
blind, the sonic torch may prove to be the practical answer 
to enabling blind people to move more freely around their 
environment. 



THE ABILITY to sense the environ¬ 
ment accurately, particularly within an 
immediate neighbourhood of around 
five metres, is a prerequisite of the 
mobility and lifestyle of the higher 
animals, including man. In man and 
many of the primates the sense of sight 
is the most important of the senses 
providing information about the en¬ 
vironment; hence the incapacitation 
and relative helplessness of the blind. 

Other species of mammals, however, 
rely chiefly on different senses, and in 
considering the problems of the blind 
the bat becomes particularly relevant. 

Most species of bats are totally blind 
in the visual sense, but achieve an 
awareness of their surroundings in 
great detail by emitting high frequency 
sounds (many of them above the fre¬ 
quency range of human audibility) and 
listening to the echoes received from 
nearby objects. In the ocean dolphins 
and whales also use sophisticated high 
frequency echo-location, although aided 
by actual vision. 

In this electronic age it is not too 
difficult to see the possibilities for the 
blind in an adaptation of this 'sounding’ 
system for recognising the environ¬ 
ment. As a principle, using radio waves, 
radar has been developed over the past 
forty years, mainly for locating the 
position of aircraft and ships, so echo- 
location for the blind is not drawing on 
totally innovatory ideas. 

In adapting the principles of radar as 
an aid for the blind it became apparent 


that over the short distances involved 
(less than ten metres), sound waves of 
ultrasonic frequency, say in the range of 
20 kHz to 100 kHz, were more con¬ 
venient than radio waves. This is 
mainly because of the much lower 
speed of propagation of sound waves — 
340 metres per second as compared with 
300 million m/sec for radio waves. The 
method of echo-location using ultra¬ 
sound is therefore similar to that used 
by the bat except that the echoes have to 
be translated into frequencies audible 
to the human ear. 

The most practical and cost-effective 
way of converting the bat’s sounding 
system to human use has proved to be 
the 'sonic torch’. The first commercially 
produced device was developed by Ultra 
Electronics in the UK, and about 1000 
of these units were manufactured before 
it went out of production. Now an im¬ 
proved 'torch’ has been developed in 
Melbourne, called the Radarsonic 
Lantern. 

Weighing less than 350 g, the 
Lantern is hand-held like a normal 
torch. A beam of ultrasonic energy 
radiates from the front of the unit, much 
like the beam from a flashlight, and the 
small fraction of this energy reflected 
from objects in the path of the beam is 
detected and converted into audible 
sound in a listening device worn either 
in the ear or on the lapel. 

The sound heard takes the form of a 
series of 'beeps’, each lasting a quarter 
of a second and separated by a silent 


period of about 20 millisecon 
(.02 sec). If the Lantern is point 
directly towards a hard, flat surface li 
a door or a plate-glass window a few f< 
away, the beeps are heard as stroi 
pure tones. The pitch or frequency of t 
tones is a direct measure of the distar 
separating the Lantern from t 
reflecting object. 

A blind person can therefore i 
termine the lateral separation of obje 
in his vicinity by sweeping 1 
'direction of gaze’ of the instrumi 
either vertically or horizontally. 1 
beam is fairly directional, having 
width of +/- 8 degrees —16 degrees 
total. By combining the information 
tained from sweeping or scanning \ 
beam with the pitch of the beeps (b< 
frequency decreases as the distai 
from a reflecting object decreases s 
vice-versa), the blind user can obtai: 
three-dimensional picture of his 
vironment, with a range from abi 
10 mm to 6 m. 

Further differentiation of 
surroundings is provided by the vs 
ation of the beeps. They are not alw 
heard simply as pure audio tones, 
for different reflecting surfaces take 
form of chirps, tweets, warbles, swisl 
etc. With experience the blind per 
can learn to distinguish between mi 
different features of his environmenl 

A blind American, Fred Gissoni, 
perienced in the use of a sonic toj 
clearly describes the effectiveness 
this aid to the blind: 
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Once, while demonstrating the use 
of the aid in a room which was totally 
unfamiliar to me, I was asked to walk 
about the room describing objects that I 
found. I was able to walk about finding 
clear aisles, chairs and doorways. 
Suddenly near the centre of the room I 
found an object which gave a most 
curious set of signals. Against my better 
judgment I described the object as 
giving the impression of being a table 
but at the same time having a fence in 
the middle of it. This description was 
greeted with a combination of laughter 
and applause. The object I was examin¬ 
ing was a ping-pong table. 

"Another time, again in an area which 
I was visiting for the first time, I was 
asked to point the aid at an object and 
describe what I observed. After a few 
seconds I said that the impression I 
received was of a rock fence with foliage 
sticking through it. Upon examining 
the object by touch I found it to be just 
that: a rock fence with foliage sticking 
through it.” 

Gissoni also describes how he de¬ 
veloped a memory bank of sounds, not 
necessarily restricted to the sound of an 
individual beep. For example, when 
standing at the foot of a flight of steps 
and scanning the beam upwards, the 
frequency of the signal increases in 
steps (rather like a musical scale), and 
this kind of effect is soon memorised. 

When walking at a normal pace and 
carrying the aid in a natural position so 
that it points forwards, all stationary 
objects in the path of the beam will 
cause the pitch of the beeps to fall with 
closer approach. The presence of a 
constant frequency signal in this 
situation could indicate another 
pedestrian walking ahead at the same 
pace, and of course the absolute pitch of 
this signal would indicate how far away 
he or she was. 

Better than such written examples of 
the use of the Lantern are tape-recorded 
demonstrations or, best of all, actually 
listening to the signal while handling 
the Lantern. The blind are therefore 
best trained to use the device by an 
interested sighted person, using a set of 
printed instructions supplied with each 
unit. There are 16 illustrated lessons, 
each an hour long, and the sighted 
instructor simply directs the blind pupil 
through a series of exercises of in¬ 
creasing difficulty. 

After the first quarter of an hour the 
alind person can already use the aid as a 
simple obstacle detector, and after ten 
lours of training can easily perform 
such tasks as locating and picking up 
small objects like a ball of string or even 
in envelope lying on a table. The instru- 


Figure 1. The Radarsonic Lantern. 

ment can sense and discriminate very 
small objects, for example being able to 
detect and render identifiable a pencil 
at a distance of 2 m, making the 
Lantern a true and extremely efficient 
environmental sensor. 

In summary, there are four features 
of the sonic torch which the blind user 
combines to form a mental picture of his 
environment: 

1. The lateral discrimination inherent 
in scanning a narrow beam; 

2. The range or distance information 
provided by the pitch or frequency of 
the beeping tone; 

3. The quality or timbre of the signal 
showing characteristics of the re¬ 
flected surface; 

4. The intensity or loudness of the 
signal — this gives some information 
on the extent of the reflected surface, 
and will also vary when the angle of 
the instrument’s 'direction of gaze’ is 
altered with respect to a reflecting 
surface, the loudest signal being re¬ 
ceived when the Lantern is pointed 
m a direction perpendicular to the 
surface. 

Technical details 

Although the blind user has no need to 
be aware of the technical details of the 
Lantern’s operation in order to use it 


effectively, they are easily explained 
and illustrated. 

The Lantern has an overall length of 
165 mm, weighs 330g, and is housed 
in a moulded high-impact plastic case 
with carrying handle. Power is supplied 
by a self-contained 9 V rechargable 
nickel-cadmium battery of 150 mAh 
capacity. Current drain during opera¬ 
tion is nominally 24 mA, so that a fully 
charged battery provides six hours of 
operation. A small battery charger is 
supplied with the Lantern, which will 
fully charge the battery in 15 hours. 

Two ultrasonic transducers (one 
transmitting and one receiving) are 
housed in the front of the unit (see * 
Figure 1); these are electrostatic types, 
identical for transmit and receive. They 
require a dc bias voltage of 150 V, which 
is supplied by a six-stage diode/ 
capacitor voltage multiplier driven 
from the ultrasonic transmit amplifier 
(see Figure 2). 

The electronic components include 11 
bipolar transistors, one FET and two 
integrated circuits. These and associ¬ 
ated resistors, capacitors, etc. are 
mounted on two printed circuit boards 
contained within the rectangular 
portion of the case (see Figure 1). The 
battery is housed to the rear of the pc 
boards. 

Only two controls are required: an ^ 
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I ROD 

__I“RVNG 
ELECTROMCS 


COMPONENT SPECIALS 


425 High St, Northcote. Vic. 
Phone (03) 489-8131. Telex 38897 

“ AUDIO 



1-9 

10+ 

2708 

$6.50 

$5.90 

2716 

$7.90 

$6.90 

4116 

$2.90 

$2.30 

2732 

$17.90 

$16.90 

2114 

$2.75 

$2.40 

2114 LP3 

$2.80 

$2.50 

Z80 P10 

$5.90 

$5.25 


MIXERS 


1 CI3 E3 * 


• HU 



WELLER 

SOLDERING 

STATION 


• 2 Hi-Low microphone inputs 

• 2 Magnetic/Ceramic phono 
inputs t Also tape and tuner 
inputs • 2 VU meters • Stereo 
or mono t Independent CUE on 


51 240V/12.6C.T. 150MA $2.50 
.55 240V/16.3-15V 1A multitap $3.85 

_ J.E.C. APPROVED AS WELL 
I DON'T TAKE ANV RISKS! 

I N0W **25 

1 ANOTHER 0 pW *** 

K.O.! 2156 


A transformer powered soldering station, complete wdha ow vol 
tage, temperature controlled soldering pencil. The Special We er 
features a‘closed loop’ which controls maximum tip temperature, 
L _a_ ira concitiwp mmnnnents while the 


:urrent sensitive ll* 1ici 

Features: • quick connect/disconnect plug forthe soidering - 
extra large wiping sponge • tip tray to store extra tips • 2m flexible 
3-wire power cord. 

ONLY $56.90 


PRO Model 


2 AMP VERSION OF THE 2155 




+ INCREDIBLE 


• Facilities for 4 stereo program input and 2 x. 
mic. inputs • Built-in low noise preamplifier tor £ 
magnetic phonos and low or high impedance | 
microphones • Professional stereo slide con- a 
trols t Headphone circuits to monitor each 


240V/15-30V 
1A multitap 
HURRYIIII 



LCD PANEL 
METER KIT 

This economical evaluation kit features on-board 
clock and reference, accuracy guaranteed to i' 
count over entire 12000 counts, single reference 
voltaqe for ratiometric operation plus many more 
important features. Kit includes PC Board & 
hardware, A/D converter, LCD display, resistore 
capacitors, wiring diagram, application notes and 
data sheet (power supply not included). 

$34.50 


witnout reaamsnng music ieveis ■ □ uwnnci 
stereo graphic equalizer section using separate 


$169 

*★★★★★★★★★★★★* 

“Selectalott” 


REED SWITCH 
AND COIL 

NOW THRASHEl 
TO RIBBONS 


7 ^ 30 ° 

- 6 60 e 


RACK 


don't have to bother about 
thinking up numbers anymore. 
It features 40 LEOs and tells 
you what numbers to choose. 

$22.50 



CYLON VOICE f fashionable sturdy dura- 

» ble matt black finish 


$18.50 


1-4 $39.95 
5 up $35.00 
Standard 19" (48.3cm) stacking 


‘LE GONG’ 
door bell kit 

doorbell. This great little kit does the job sim¬ 
ply and cheaply, (pushbutton not included) 

$15.00 



OWN SPEAKERS 
WITH PHILIPS 


AD0210-SQ8 

AD02160-SQ8 

AD02161-SQ8 


ADIZIUU-mkc 

AD12100-M15 

AD12100-M8 

AD12100-W8 


. 

AD12250-W8 

AD12650-W8 

AD2273-T8 

AD4060-W8 

AD5060-SQ4 

AD5060-SQ8 

AD5060-W8 

AD5061-M8 


, QUALITY m 
SPEAKERS I 
ETI-4001 
. 4-WAY 
| 150W kits; 

I Pair $529 
Cabinets 
$190 


welcome here 


AL)/UOd-MO 

AD70630-M8 

AD70650-W8 

AD7066-W8 


Aurubb-wo 

AD80601-W8 

AD8061-W8 

AD80652-W8 


AD8066-W4 
AD8081-M8 
AD9710-M8 
lADFI 600-8 
'ADF500-4500-8 


Prices, spec, subject to change without notice. 










































f igure 2. Block diagram of how the Radarsonic Lantern works. 



)N/OFF switch on top of the unit and a 
ound volume control on the right hand 
ide. On the left hand side of the case are 
he two sockets for the earpiece and the 
iattery charger. 

The unit is basically a frequency- 
nodulated radar set, and the principle 
f operation may be explained easily 
nth reference to the block diagram of 
'igure 2 and the graph of Figure 3. 

The sweep oscillator (see Figure 2) 
reduces a sawtooth sweep voltage 
aving a rise-time of 250 ms and a 
yback time of 20 ms. This voltage 


frequency-modulates the ultrasonic 
oscillator, causing its frequency to 
sweep downwards from 90 kHz to 
45 kHz and then to return, as shown by 
the unbroken line in Figure 3. The 
ultrasonic oscillator is simply a two- 
stage multivibrator with constant 
current stages supplying timing 
currents. These constant current stages 
are controlled by the output of the sweep 
generator. 

The broken line in Figure 3 shows the 
frequency of the echo signal reflected 
from a flat, vertical object 3 m from the 


Lantern. It will be seen that during the 
250 ms duration of the sweep there is a 
frequency difference between trans¬ 
mitted and reflected signals of 3 kHz. 
The echo signal is detected by the 
receive transducer, amplified and fed to 
the mixer (which uses an MPF104 
FET). Since the transmitted signal is 
also fed to the mixer (see Figure 2) there 
appears at the mixer output the diffe¬ 
rence frequency of 3 kHz. This signal, 
being in the audio range, is amplified by 
the audio amplifier and fed to the ear¬ 
piece, thus producing the beeping sound 
characteristic of the device. 

A variation in the distance of the re¬ 
flecting object from the Lantern alters 
the time-lapse between transmission 
and reception, with a subsequent pro¬ 
portional variation in the difference 
(audio) frequency. 

Obviously, two reflecting surfaces at 
different distances but both within the 
lateral width of the beam will produce 
two quite clear audio frequencies. In the 
buzzing confusion of the real world, 
surrounded by objects both stationary 
and moving, of various shapes and 
surface textures, very complex inter¬ 
modulation of the audio signals results, 
and the signal heard is far removed 
from the pure tone situation illustrated 
in Figure 3. However, although it would 
be difficult to differentiate all these 
signals analytically, after some ex¬ 
perience with the Lantern the blind 
person learns to memorise and dis¬ 
criminate between the various sounds 
heard, and to know from the quality or 
timbre of the beep exactly what he is 
confronting. 

As presently supplied the Lantern 
contains commercial quality com¬ 
ponents of temperature rating 0 to 70 
degrees C, and the battery is expected to 
operate over the range 0 to 50 degrees C. 
The instrument might therefore fail in 
sub-zero temperatures. It is suitable for 
operation in the rain, but cannot with¬ 
stand immersion. These conditions, 
however, are fairly common for 
commercial electronic products, and 
permit consistently reliable operation 
in Australian conditions as well as in 
the majority of conditions in most other 
countries. The cost of the Radarsonic 
Lantern in Australia, including battery 
charger and training lessons, is $300. 

The ultimate technological solution 
to the plight of the blind may be the 
provision of 'synthetic vision’ by : 
coupling some kind of minute television 
camera to electrodes implanted in the 
brain. Research in this area is still in a 
very primitive stage, however, and 
until such a solution is feasible, the 
sonic torch may well be the most 
practical aid yet developed to help the 
blind. • 
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ALTRONICS ALTRONICS ALTRONICS ALTRONICS ALTRONICS~ALTRONICS ALTRONICS 


A LOT BEING SAID ABOUT US ... 
WITH OUR CUSTOMERS 
WHY DON’T YOU USE OUR 
ROCKET FAST * ' 

MAIL ORDER SER VICE 

10 IQO ftff »c= 

CRASH „ 

LESS THAN Vz 


£ DON'T BELIEVE EVERYTHING YOU 
READ!! But you CAN believe this! 



ETI circuits 4 '2 
£ r 7 " test gear ^1 
c,R CU(rs *°P projects * 

" simple proj. 4 

30 audio proj. 

^ project elect. - 

slight shopsoiling makes thisOHE SHOT offer possible 
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J NO ONE MATCHES THIS 

I BULK PACKS ns 


THAT'S AN 'ULTRAMASSIVE 
62% DEARER THAN OURS 

FREE P&P?L28.I2) 

NOW THAT |S DYNAMIC!II 
POSSIBLY ORIGINAL TOO il 

"just cop these 

BC 550. ilc ‘Sic 

BF 469 . 1.30 1.15 

BF 470 . 1.30 1.15 

28,1,34 ! ffiSSO 
2SJ49 ) 0 
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PCB DESIGNERS.. 

PRICE CRASH on 

DALO PENS 

* EXCLUSIVE ETCH- 
RESISTANT INK 

* FAST & EFFICIENT 

* ECONOMICAL 
■ * CUTS ARTWORK TIME ir\ 

Sa;'»L50.t20K 


OK jj 

7 

IMEIN 


INSTRUMENT GLOBES ...jf 

[ 10c ea or 100 for $8. 


ELECTROLYTICS 

AV. CONTENTS, . .50 

STYROSEALS 

56pf-1000pf 

AV. CONTENTS . . .50 

greencaps 100 v/w 

AV. CONTENTS. . .60 .001-.27mf 

CERAMICS 

® ^..,50 PRICE CRASH 



'TIMELY' 

THE FABULOU5 NEW 

HOBBY - ELECTRONICS 
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SAVE A MASSIVE 

1-24 25-99 lOOup LESS 

m c m c m c than y 2 price 


ORDER! 
yours Vtt 

NOW ffi p_Q E 

onlyOfiJ 

E A APRIL ’80 
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YOUR NEAREST 


DEALER IS 


NEW SOUTH WALES 

City Personal Computer, 
75 Castlereagh Street, 
Sydney, NSW, 2000. 


Emona Enterprises Pty. Ltd., 
Suite 206/611 George Street, 
Sydney, NSW, 2000. 

Phone 212-4815. 

Electron 2000, 

181 Wharf Road, 

Newcastle, NSW, 2300. 

Phone (049) 26-2918. 

David Reid Electronics Pty. Ltd., 
127 York Street, 

Sydney, NSW, 2000. 

Phone 29-6601. 


A.C.T. 

Computer World, 

Shop G71, 

Gallery Level, 

Woden Plaza, A.C.T., 2606. 
Phone 81-1368. 


ALBURY 

Minit Computer Service, 
530 Kiewa Street, 
Albury, NSW, 2640. 
Phone 21-5933. 


SOUTH AUSTRALIA 

Acuis Trading, 

185 Pirie Street, 
Adelaide, S.A., 5000. 
Phone 223-1900. 


VICTORIA 

Minit Computer Service, 

119 McCrae Street, 

Bendigo, Vic., 3550. 

Phone 43-2589. 

David Reid Electronics Pty. Ltd., 
356 Lonsdale Street, 

Melbourne, Vic., 3000. 

Phone 602-4673. 

Radio Parts Group, 

562 Spencer Street, 

West Melbourne, Vic., 3003. 
Phone 329-7888. 

Rod Irving Electronics, 

425 High Street, 

Northcote, Vic., 3070. 

Phone 489-8131. 


QUEENSLAND 


101 F.E. Walker Street, 
Bundaberg, Qld., 4670. 
Phone (071) 71-4740. 
Software 80, 

200 Moggill Road, 
Taringa, Qld., 4068. 
Phone (07) 371-6996. 
WESTERN AUSTRALIA 


127 Fitzgerald Street, 
Perth, W.A., 6005. 
Phone 328-9308. 


expand your 


iindaii - 


$ 75 


8K BOH 

I6K BAH iso 

available now. 


The perfect way to upgrade 

inexpensively 


your 2X80 


CASSETTES, BOOKS ... and FLICKER FREE, 
REAL TIME MOVING GRAPHICS 


•BREAKOUT • LUNA LANDER • SPACE BATTLE • PING PONG • 

• GRAPHICS • MUSIC • HEXADECIMAL • ACTIVE DISPLAY • MOVIE 

No modifications to hardware whatsoever. All software is thoroughly tested and claimed t 
the most advanced developed so-far. Games are written in machine code to make maximum 
of memory and provide continuous live action without loss of TV synchronisation. All progi 
run in IK memory unless otherwise stated. 


ORDER FORM: SINCLAIR EQUIPMENT (AUSTRALASIA) PTY. LTD. 
86-88 Nicholson Street, Abbottsford, Victoria, 3067. Telephone 419 3033. 


8K ROM 
16K RAM 


se cheque/Bankcard/Diners Club/Ame 


Mil LI 


~m 






















ZX 80 8K BASK RON 


THE CHIP 


A drop-in replacement for 
the existing 4K BASIC ROM, 
comes with a new keyboard 
template and a supplementary 
operating manual. 

Designed for high-level, full 
facility computing. 


Available NOW from: 

SINCLAIR EQUIPMENT (AUSTRALASIA) PTY. LTD., 86 Nicholson St., Abbottsford, Vic, 3067. Tel. 419 3033 . 


NOW 


lown to amazing 
lew low price 
was 


Until now, building your own computer could 
si you around $600 — and still leave you with 
|Jy a hare board for your trouble. The Sinclair 
k80 changes all that. For just $199 you get 
prvthing you need including leads for direct 
nnection to your own cassette recorder and 
evision. The ZX80 really is a complete, 
Iwerful full-facility computer matching or sur¬ 
ging other personal computers costing much 
ore. The ZX80 is programmed in BASIC and 
lu could use it for anything from chess to run- 
hg a power station. 

Two unique and valuable components of the 
nclair 7.X80: the Sinclair BASIC interpreter 
|d the Sinclair teach-yourself BASIC manual, 
le unique Sinclair BASIC interpreter: offers 
narkable programming advantages — unique 
ne touch' key word entry. The ZX80 
minates a great deal of tiresome typing, Key 
irds (RUN, PRINT, LIST etc) have their own 


single key entry. Unique syntax check. Only 
lines with correct syntax are accepted into 
programs. A cursor identifies errors immediate¬ 
ly, preventing entry of long and complicated 
programs with faults only to discover them when 

Excellent string handling capability — takes 
up to 26 string variables of any length. All 
strings can undergo all rational tests (e.g. com¬ 
parison). The ZX80 also has string input to re¬ 
quest a line of text; strings do not need to be 
dimensioned. Up to 26 single dimension arrays. 
FOR/NEXT loops nested up to 26. \ariable 
names of any length. BASIC language also 
handles full Boolean arithmatic, conditional ex¬ 
pressions, etc. 

Exceptionally powerful edit facilities, allows 
modification of existing program lines. Ran¬ 
domise function, useful for games and secret 

codes. Timer under program control. PEEK and 


POKE enable entry of machine code instruc¬ 
tions, USR causes jump to a user’s machine 
language sub-routine. High resolution graphics 
with 22 standard graphic symbols. The Sinclair 
teach-vourself-BASIC manual 96 page book free 
with every kit. 

Fewer chips, compact design, volume produc¬ 
tion means MORE POWER FOR YOUR 
DOLLAR! The ZX80 owes its low price to its 
remarkable design; the whole system is packed 
onto fewer, newer more powerful and advanced 
LSI chips. A single SUPER ROM, for instance, 
contains the BASIC interpreter, the character 
set, operating system and monitor. And the 
ZX80 s IK byte RAM is roughly equivalent to 
4K bytes in a conventional computer because the 
ZX80's brilliant design packs the RAM so much 
more tightly. (Key words occupy just a single 
byte). You can add to the memory via the expan¬ 
sion port, giving a maximum potential of I6K. 



















Superconducting magnetic 
sensors 


Scientists at the IBM Thomas J. Watson Research Centre 
have constructed experimental superconducting mag¬ 
netic sensing devices whose operating characteristics 
approach limits imposed by fundamental laws of physics. 


THE PROMISE of an increase of two 
orders of magnitude in sensitivity is 
spurring on research into new magnetic 
sensing devices containing Josephson 
junctions. The devices belong to a 
family called SQUIDs, Superconduct¬ 
ing QUantum Interference Devices, 
which employ superconducting metals 
that lose all electrical resistance at 
temperatures close to absolute zero (273 
degrees Celsius below zero). 

When incorporated in complete 
measurement systems, the devices 
could permit measurement of changes 
in magnetic fields as small as one 
millionth of a millionth of the field of the 
earth when those changes occur at 
frequencies above 10 kilohertz. Such 
measurement capability would repre¬ 
sent a 100-fold increase in sensitivity 
over existing commercial measurement 
systems that use similar magnetic 
sensing devices, for a range of appli¬ 
cation areas that includes geophysics, 
biomedicine, and pure science. 

SQUIDs have been used in measuring 
variations in the magnetic field at the 
earth’s surface, which is important in 
searches for geothermal energy sources 
and minerals and possibly in earth¬ 
quake prediction. They have been used 
in detecting heart and brain waves 
(magnetocardiography and magneto- 
encephalography). SQUIDs have also 
been used to make voltage comparisons 
to one part in 100 million and current 
comparisons to one part in 10 9 . In 
addition, SQUIDs have played roles in 
attempts to detect gravity waves and in 
searches for quarks — fractionally 
charged particles believed to be the 
building blocks of elementary particles 
such as neutrons and protons. They 
have also been used in studies of 
magnetic materials. Significant im¬ 
provements in SQUID performance 
thus have, potentially, both practical 
and scientific importance. 

The advances discussed here were re¬ 
ported to the worldwide scientific 
community by several IBM research 



This shows a 10-turn square spiral input coil 
coupled to a SQUID (Superconducting Quantum 
Interference Device). The structure just below the 
coil in the photo contains the Josephson tunnel 
junctions that are the basis for the SQUID opera¬ 
tion. The coil is approximately 175 micrometres 
(0.007 inches) wide. 

groups beginning early 1979 and have 
stimulated further work at IBM as well 
as elsewhere. The work relates to 
SQUID devices made using several 
different technologies. 

Fabrication of the "Josephson tunnel- 
junction” SQUIDs relies heavily on 
technology developed in the long-term 
IBM research effort to build a labora¬ 
tory prototype superconducting 
computer that uses related SQUID 
devices in experimental memory and 
logic circuits. Those lead-alloy tunnel- 
junction SQUIDs, designed and studied 
by researchers Dr. Mark .B. Ketchen 
and Dr. Richard F. Voss, showed a 
factor-of-30 less noise than the previous 
best example of such a device. This 
performance has recently been equalled 
by a tunnel-junction SQUID made with 
a different technology based on super¬ 
conducting niobium that moreover 
exhibits exceptional durability, accord¬ 
ing to IBM researchers Voss, Dr. Robert 
B. Laibowitz, Dr. Stanley I. Raider and 
Dr. Christina M. Knoedler, and Dr. 
John Clarke of the University of 
California, Berkeley. 


Yet another SQUID technology : 
volves IBM’s recently achieved abil 
to construct the world’s narrowi 
metallic stripes (as little as eij 
nanometers wide) with high-resolutii 
electron-beam lithography. The resc 
ing ultra-small "nanobridge” SQUI] 
also fabricated out of the sup 
conducting metal niobium, displaj 
factor-of-two improvement over 
above tunnel-junction SQUIDs wl 
measured at a temperature of 
degrees above absolute zero. This \ 
the work of Voss, Laibowitz, and 
Alec N. Broers. 

Technical background 

The SQUIDs discussed here consist 
two Josephson elements connec 
together in a thin-film ring of suf 
conducting metal. Each Joseph 
element has two superconducting e 
trodes that are separated by a "wi 
link”, either a very thin layer 
insulator that is placed sandwich-1 
between the electrodes (to form a tun 
junction), or an ultra-small supert 
ducting stripe connected betw 
coplanar electrodes (to form a m 
bridge). These weak links give risi 
so-called Josephson coupling effects 
allowing supercurrents of electron p 
to "tunnel” or pass from one electi 
to the other, up to some maxirr 
supercurrent. 

SQUID operation is based on s 
Josephson tunnelling and magnetic- 
quantisation. In the latter phenomei 
when a superconducting ring is pk 
in an external magnetic field, su 
currents are set up in the ring such i 
the net magnetic flux (magnetic i 
times area) through the plane of 
ring takes on values that can onl; 
integral multiples of a fundame 
unit of magnetic flux called the 
quantum. The essential point is 
fields external to the SQUIDs affect 
supercurrents through them: the fi 
change the maximum amount of su 
current that can exist in the SQU 
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Currents greater than this critical 
supercurrent cause SQUIDs to enter the 
nonsuperconducting or voltage state. 

In a complete measurement system, 
an input coil is used to extend the 
versatility of the SQUID for measure¬ 
ment of quantities such as voltage and 
current as well as to optimise magnetic- 
field measurements. Overall system 
performance, or sensitivity, thus 
depends on the input circuit as well as 
the SQUID. Achievement of near- 
ultimate low noise levels in SQUIDs 
consequently increases the importance 
of optimising the input circuit for the 
purpose of improving overall system 
measurement sensitivity. 

IBM researcher Ketchen, together 
with Mr. Jeffrey M. Jaycox, an MIT 
graduate student working at IBM, most 
recently reported such an optimised 
input coupling scheme. They devised 
and tested a method for lithographically 
constructing a lead-alloy thin-film 
multiple-turn coil directly above a 
SQUID loop. The input coil is in the 
shape of a square planar spiral. A lead- 
alloy SQUID and a tightly coupled 100- 
tum input coil occupy an area of 
approximately two square millimetres. 

Noise is the ultimate limit to the 
sensitivity of a SQUID sensing device. 
It can result, for example, from random 
motion of electrical charge produced by 


the thermal agitation at elevated tem¬ 
peratures. But even at absolute zero, 
noise still exists as so-called zero-point 
fluctuations, a manifestation of the 
uncertainty principle of quantum 
mechanics. Indeed, the IBM researchers 
showed that the noise in the niobium 
nanobridge SQUID is only somewhat 
greater than the limit set by funda¬ 
mental physical theory. 

In agreement with circuit theory, 
SQUID-noise reduction was a result of 
decreased size of the Josephson 


Supercooled AD converter produces 
6 bits at 2 GHz rate 

Researchers at the National Bureau of 
Standards in Boulder, Colorado, have 
succeeded in building an experimental 
Josephson analog-to-digital converter 
capable of two billion 6-bit samples per 
second — the highest conversion rate ever 
achieved. 

The converter, built of Squids (Super¬ 
cooled Quantum Interference Devices), 
works like a flash converter but uses only 
six elements (rather than 36) and fits on a 

1 sq. mil. silicon die. 

A study has shown that an 8-bit part 
operating at somewhat lower rates is also 
feasible. The lab setup — consisting of a 

2 GHz sine-wave generator, sampling 
scope, transmission lines and refrigerator 
— cost about US$60 000. 


elements as well as optimisation of 
circuit parameters. The cross-sectional 
area of the weak links in the nanobridge 
SQUID (that is, the cross-sectional area 
of the metallic stripes) was 0.001 square 
micrometres. For the lead-alloy tunnel 
junctions, the weak-link or insulator 
area was 10 square micrometres. 
Finally, for the niobium tunnel 
junctions, the weak-link area was 1.0 
square micrometres. 

The reported low-noise behaviour has 
been demonstrated only when magnetic- 
field changes occur at relatively high 
frequencies (10 kHz to 100 kHz). At 
sufficiently low frequencies, per¬ 
formance of all devices is degraded by 
the presence of so-called 1/f noise. Such 
noise (read "one over f noise”) becomes 
more and more pronounced as the fre¬ 
quencies of the magnetic-field changes 
decrease. 

Measurements of the 1/f noise have 
been made for the lead-alloy SQUID by 
Ketchen and Dr. Chang C. Tsuei. This 
noise was found to be comparable to that 
in commercially available SQUIDs, 
indicating that the strength of the IBM 
SQUIDs is in their higher frequency 
performance. The origins of 1/f noise are 
not well understood. Continuing re¬ 
search on these SQUIDs could improve 
our understanding of the origin of that 
noise. • 


MOSS 

—COMPONENTS— 

P0 BOX 324, FAIRFIELD, NSW 2165. 

RESISTORS 

V 2 W Carbon Film 5% 4<t 

v 4 W Carbon Film 5% 3ct 

DIODES 

IN4004.8<t IN4007 ... 14<t 

IN5404 ...38(t I ISM 148 5<t 

5mm RED LED.. 15<t 
Mounting Holder. ft ...4$ 

TAG TANTALUMS 

60<t each 


Write for Catalogue 
Pack & Post 10% 
Min $1.00 Max $5.00 
Office. 68 Dawson St., 
Fairfield. NSW. 


( Baked Enamelling 
Hammertone 
Wrinkle etc. 

SPECIALIST IN ALL 
OFFICE EQUIPMENT 
AND INDUSTRIAL 
SPRAY PAINTING 


Hassssf - 


Travelling into the city may be a health 
hazard. Why not shop in Dandenong for all 
your electronic needs at 


Pobtroni 


ICS 


CENTRE 


OPENING SPECIAL 

Dick Smith, 

SYSTEM 80 COMPUTER 

Only $699,saveoverS50 

(SIO Freight Charge for Interstate Orders) 
We also sell Bargain Priced 

ELECTRONIC SURPLUS 

(from United Trade Sales) 
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lAYCAR - for hard-to-get 

£COMPONENTS & 


^Listed below are just some of the products that we i 

the moment. 

ETI5000 Series Heat sink front panel 
1%” x 19” Rack Cabinet (Aust. Made) 

3y 2 ” x 19” Rack Cabinet (Aust. Made) 

5Va" x 19” Rack Cabinets (Imported) 

Philips 65D Heat sink (the Biggest) 

Cut to 125mm lengths for rock boxes 
8000 uF 75V can-type electro’s. Special 
Ten-Turn tripots Pro-grade 
500 'jl through to 100 K 


. stock that are not normally available from your present supplier or are scarce at 

\JWsSS3AN $/ & £A NESfSvAH i2 S /. 

If 


$39.50 

$49.50 

559.50 

$39.50 




$26.50 ea. 
$ 9.75 ea. 
$ 1.75 ea. 


CQY — 89A I.R. Leds 
BPW — 50 Photodiode 
2SK134/2SJ49 Power Mosfet Transistors 
BF469/BF470 

74C14 (watch out for inferior substitutes) 
OM350 Masthead amp/VHF Converter I.C. 
TEA1002 Colour Encoder I.C. 
,86MHzXTAL 


$2.95 

$ 7.50 ea. 
$ 1.65 ea. 
$ 1.50 
$ 9.50 
$17.50 
$ 7.50 


% % % See our double page kit ad in this month’s E.A. ^ ^ ^ 
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ETONE SPEAKERS 


At last you can obtain the famous Australian-made ETONE 
speakers from our City Showroom. We also stock the incredible 
Motorola Piezo horn tweeters. 


P.A. SPEAKERS 


60W (RMS) 
100W(RMS) 
150W (RMS) 
200W (RMS) 


$ 51.50 
$ 78.00 
$131.00 
$214.00 


(250mm) 131 
(300mm) 246 
(300mm) 267 
(380mm) 801 

Motorola Piezo: Frequency Response 2KHz — 28 KHz 

100 Watts RMS 

KSN 1005A $15.00 ea. 

KSN1025A $24.00 ea 


Y 

E H of 

eflo; 

I 

k 
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HIGH POWER IONIZER KITS 


We have developed an “Experimental” ionizer kit that is capabl 
of producing high intensity electric fields that are not riecessaril 
Ozone producing. It works directly from the 240V mains and wi 
produce around 7.5 KV. 


Kit is supplied with instructions and suggestions as to how to g< 
the best out of this unit. Short form kit - $19.50. 


$29.50 


FREE SPEAKER 
CABINET DESIGNS 


supply at no charge profestonally designed cabinet 
drawings for your ETONE speaker systems. Fold back monitors, 
P.A. Bins and Hi-Fi systems are available. 

Interstate customers: Send S.A.E. with your enquiry. 


HI-FI SPEAKRS 

Type 


6” (150mm) 
6” (150mm) 
10” (250mm) 
12” (300mm) 


Power Handling 
Midrange 120W (RMS) 
Woofer 80W (RMS) 
Woofer 50W (RMS) 
Woofer IQOW(RMS) 


Price 

$32.00 

$34.55 

$33.00 

$49.00 


ETI PEAK READING POWER METER KIT 

See ETI June ’81. Contains all 
components inc. High quality 
rectangular LEDS. 


THIS MONTH SPECIALS!! 
Electret Condenser Mic. < ^ 

inserts. Normally$2.45. <g\ 

EXTRA VALUE 

40-Way Rainbow Cable 

pairs — Mil Spec. Only $1.95/m 


— 20 twisted 

Hey! That’s 40m of hookup wire for less than $2.00!! 

6x4” Speakers 

Ideal for car radio replacement, etc. Normally around $4.50. 

This month $2.95!! super value 


Call in to our showroom to see the 5000 Pream\ 


(i 


Javcar 


Shop Hours: 

Mon - Sun - 
9AM - 5.30PM 


980 Sussex St Sydney 2000. Ph 264 6688 


ETI 5000 AMP 
COMPLETE KIT- 

- THE WORKS 

- ONLY $289.00 























Series 5000 

stereo control preamplifier 

Parti. 


Designed as the ‘perfect partner’ to our Series 5000 
MOSFET stereo amplifier, this preamp offers many 

unique features. David Tilbrook 


IN DESIGNING the Series 5000 Stereo 
Control Preamplifier we have had to 
look closely at the facilities and options 
available on existing preamplifiers. The 
concept that evolved was to design a 
preamplifier with the accent on versa¬ 
tility and control. We judged that most 
Series 5000 components will be built by 
those interested in high quality sound, 
who will therefore spend a considerable 
time taping, either from source 
material or dubbing from one deck to 
another. The preamp should therefore 
offer good facilities for taping and tape 
dubbing. 

Tape facilities 

Two tape inputs have been proyided, 
either of which can be selected as a 
source input or used through a con¬ 
ventional tape monitor circuit. Dubbing 
from one deck to another is simply a 
matter of selecting the playback deck as 
an input and selecting the record deck 
with the tape monitor facility. Now if a 
tape deck were put into record mode and 
then selected as a source, its output 
would be connected via the preamplifier 
back to its own record input. This forms 
a feedback loop that would lead to 
oscillation, probably within the audio 
spectrum and at full power. To prevent 
this, this preamplifier automatically 
mutes the record output to any tape 
deck that is selected as a source input. If 
any other source is selected the muting 
is removed. Thus, both decks can be 
used simultaneously to record source 
material. 

Metering 

Another facility that is essential for 
high quality taping is a really good set 
of level meters. Unfortunately, those 
supplied on most cassette and reel to 
reel decks are of the -20 to +3 VU type 
and as such are poor indicators of the 
true audio level. To overcome this 
problem the Series 5000 Preamp has 
been provided with two wide dynamic 
range LED level meters, each with 3 dB 
resolution and covering the range 


-48 to +9dB, so a dynamic range of 
57 dB can be displayed. The LED level 
meter displays both the peak and the 
average of the audio signal at any 
instant, with the peak indicator having 
a rapid-attack/slow-decay characteris¬ 
tic that ensures any transient can be 
easily seen on the display. The proto¬ 
type has been tested with single pulses 
and even with pulses as short as 50 ps 
the transient was accurately recorded 
and easily spotted. 

A 400 Hz sinewave oscillator is also 
provided and is selected by one of the 
positions of the tape input selector. This 
enables calibration of 0 dB on the LED 
level meters to match the 0 dB reading 
on the tape deck meters. 

This LED level meter will also be 
valuable in many other projects where 
accurate monitoring of an audio signal 
is required. For this reason we have 
given it a separate project number 
(ETI-458). Full details were given in the 
June issue, so many constructors may 
already have built the LED level meter. 

The preamplifier is provided with 
both master and monitor volume 
controls. The master control varies the 
output to the LED level meters and to 
the line and tape outputs. In this way 
the record level can be adjusted. The 
monitor volume control varies the 
signal level on the monitor output. 
Normally the power amplifier would be 
connected to this output so that the 
volume can be adjusted without affect¬ 
ing the record level. If the monitor level 
control is turned fully up, however, and 
the master control used as the main 
volume control, the LED level meters 
indicate the output level below 1.2 V, 
which corresponds to full power from 
the power amp. So, in this configura¬ 
tion, the LED level meters function as 
output level indicators, with full power 
before clipping occurring at 0 dB. 

Mono switching 

The ability to mono the two channels is 
another feature essential in a pre¬ 
amplifier. In the Series 5000 Preamp 


this feature is provided by the mode 
switch which offers both pre- and post¬ 
monitor mono switching. If the source 
mono is selected (L+R, source) the two 
channels are shorted together before the 
source-tape switch, actually at the 
outputs of the line amplifiers. This 
monos the tape and line outputs, and the 
inputs to the LED level meters. In this 
way the record levels on the tape decks 
can be easily matched using the source 
signal itself, which is virtually im¬ 
possible when the two channels have a 
stereo signal. 

Since the L+R (source) position 
monos the channels before the balance 
control it can also be used to optimise 
the left and right channel balance for a 
certain listening position. Once again, 
this is almost impossible to do properly 
when the channels have different 
signals. 

The post-monitor mono facility (L+R, 
monitor) shorts the channels together 
after the balance and monitor level 
controls. In this way the stereo content 
is kept valid through the balance 
control so that it can be used to select 
either the right or the left channel and 
feed it simultaneously to both loud¬ 
speakers. This is a particularly useful 
facility when listening for a suspected 
fault that may exist on only one of the 
two channels, such as cartridge faults, 
or more often, skating errors produced 
by an incorrectly set-up tone arm. 

The final position on the mode switch 
is the L-R (monitor) position. This acts 
in precisely the same way as the L+R 
(monitor) position but inverts the phase 
of the right channel first. This is 
primarily to facilitate easy detection of 
out-of-phase channels such as would 
occur if cartridge or loudspeaker leads 
are wired incorrectly. The mode switch^ 
is simply switched between the L+R 
and L—R positions. The system is set up 
correctly if the sound has a full bass end 
and a stationary image in the centre of 
the two loudspeakers when the mode 
switch is in the L+R position. If the bass 
is better on the L—R position, however,► 
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SIGNAL VOLTAGES INDICATED ARE WITH 
MONITOR AND MASTER VOLUME CONTROLS SET 
AT MAXIMUM AND WITH RESPECT TO 1.2 V RMS 
FROM THE MONITOR OUT(I.E: 100 W RMS FROM 
THE ETI-477 POWER AMPLIFIER MODULE). 
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THERE IS REALLY 
NO WORD TO DESCRIBE 

THE FOUR YEARS HARD WORK IN 
DESIGNING AND MAKING THE 

ANDROMEDA IPs 


ABORAIORIES 


HEAVY MONITORS 


from peterson 




HAND CRAFTED AND INDIVIDUALLY HAND 
MADE TO ORDER IN MAGNIFICENT SEN-ASH 
AND OAK WOOD VENEER FINISH, MADE WITH 
CARE, EACH UNIT INDIVIDUALLY GRAPHED 
FOR BOTH FREQUENCY AND IMPEDANCE. 


ONLY THE FINEST COMPONENTS MADE TO 
OUR SPECIFICATIONS IN AUSTRALIA, HAVE 
BEEN USED, WITH THE EXCEPTION OF THE 
HIGH FREQUENCY RADIATOR (JAPAN). 


Rec Resale $1000.00pr 
100cm high x 39cm wide x 39cm deep 


ALL COILS ARE HAND WOUND OPEN CORE, 
AND POLYCARBONATE CAPACITORS, HEAVY 
DUTY NONE INDUCTIVE RESISTORS, HEAVY 
INTERNAL WIRING, DUAL PROTECTOR FUSES 
AT REAR. HEAVY DUTY SCREWS. 


DESIGNED TO HANDLE 130 WATTS RMS EACH 


AND DC AMPLIFIERS OF TODAYS NEW GENERATION. 


(WE REGRET OWING TO THE COST OF RESEARCH & DEVELOPMENT 
NO KITS ARE AVAILABLE ON THE ANDROMEDA SERIES.) 


FOR FURTHER DETAILED TECHNICAL INFORMATION PLEASE WRITE 


AVAILABLE ONLY FROM 
SPECIALIZED HER STORES 


“ANDROMEDA II” 
PETERSON SPEAKERS 
11 FURY COURT, 

CLAYTON SOUTH, VIC 3189. 






then the system has an out-of-phase 
channel. The surest way to perform this 
test is to position the loudspeakers 
directly facing one another and approxi¬ 
mately 50 mm apart. The bass should 
drop dramatically when the L-R 
position is selected. 

Block diagram 

The overall configuration of the Series 
5000 Stereo Control Preamp is best seen 
by looking at the block diagram. The 
preamp has both moving coil and 
moving magnet cartridge inputs. The 
moving coil phono input is fed directly 
to a moving coil input preamplifier 
which amplifies the output of the 
cartridge up to typical moving magnet 
signal voltages. The low level input 
selector switch determines which of the 
three cartridge inputs is sent to the 
RIAA-equalised phono preamp stage. 
The output of this stage is around 
75 mV for a 1 mV input signal to one of 
the moving magnet inputs. The high 
level input selector switch selects be¬ 
tween the output of the phono preamp 
and one of three other line level inputs 
(the tape input and two auxiliary 
inputs). 

The output of the high level input 
selector is fed to the tape input selector 
together with the two tape inputs and 
the output of the inbuilt 400 Hz 
oscillator. A third set of contacts on the 
switch is used to drive the muting 
transistors whenever a tape input is 
selected as a source. 

The output from the tape input 
selector switch is fed through the 
master level control and line amplifiers 
to the tape and line outputs, and to the 
LED level meters and tape-source 
switch, through the balance and 
monitor volume controls and via the 
monitor amplifiers to the main monitor 
output. 

The signal voltages shown on the 
circuit are with respect to a 1.2 V signal 
from the monitor output and with the 
master and monitor level controls fully 
up. In this condition the average signal 
voltages at the input to the LED level 
meters will be around 300 mV. Since 
the preamplifier is never run with the 
level meters off scale it is impossible for 
the preamplifier to overload any stage 
after the line amplifiers; this is another 
distinct advantage offered by the LET) 
level meters. As stated earlier, typical 
signal voltages at the input to the 
master level control are around 75 mV 
for a 1 mV input signal to one of the MM 
inputs. Most moving magnet cartridges 
produce maximum output signal 


iftso 3 ©® pirdirap 


voltages of the order of 60 to 80 mV. 
Some higher output cartridges may 
produce signals as high as 120 to 
140 mV but these are generally the 
exception. Allowing for a signal input 
voltage of, say, 140 mV, the output 
voltages from the main phono amplifier 
will be approximately 10 V RMS. So 
this stage must be provided with ade¬ 
quate supply voltage and slew rate 
capabilities so that overload cannot 
occur. Fortunately this is not par¬ 
ticularly difficult, necessitating a 
supply voltage of around 15 V and a 
slew rate of approximately 1 V//xs. 

A more detailed discussion of the slew 
rate requirements of phono stages will 
be included in part two of this series of 
articles on the Series 5000 Preamp. 

Using op-amps?! 

The basis of the Series 5000 Preampli¬ 
fier is a new audio op-amp by Signetics, 
the NE5534N and its low noise com¬ 
plement, the NE5534AN. These devices 
are capable of truly superb 
performance. There is a popular mis¬ 
conception among audiophiles that op- 
amp stages cannot 'sound’ as good as 
discrete designs. This undoubtedly has 
come about due to the introduction of 
some earlier amplifiers that used 741s, 
or similar devices, which are simply not 
suitable for audio applications. The 
noise performance of these earlier op- 
amps was mediocre and their slew rate 
figures were typically less than 1 V/p.s. 
If we consider the output stage of a pre¬ 
amplifier, for example, the maximum 
output signal voltage from the stage is 
required to be around 1 V and this 
dictates a slew rate substantially 
higher than is possible from a 741 op- 
amp. The result is slew limiting 
distortion or TIM (transient inter¬ 
modulation distortion). 

The slew rate figures for the 5534, 
however, are in excess of 10 V/>xs, giving 
the device a large-signal bandwidth of 
around 10 MHz and maintaining the 
open-loop gain at 10 kHz at greater 
than 6000. This is important since it 
ensures that the negative feedback loop 
of the stage will not be degraded at 
higher frequencies. The noise 
performance of the 5534 is equally good, 
being equal to or better than the best 
discrete input stages for input im¬ 
pedances above 1000 ohms. 

In order to test the 5534, a high 
quality moving magnet input stage and 
a line amplifier stage were built with 
discrete transistors. Actually these 
stages were originally designed for the 
Series 5000 Preamplifier before the 


5534s were available. These stages 
were compared with similar stages de¬ 
signed around the 5534s and both 
objective and subjective testing was 
carried out. Both the discrete and IC 
stages gave measured distortion figures 
less than 0.001% at all operating fre¬ 
quencies up to 20 kHz. The noise figures 
were similar and none of the stages gave 
any indication of slew rate limiting. The 
subjective testing was carried out by 
comparing the two phono amps and 
then the two line amps. The input signal 
was sent via a selector switch to the 
inputs of the two stages and the levels 
matched by potentiometers at the out¬ 
puts. The wipers of the pots were then 
connected to a second set of contacts on 
the selector switch. This configuration 
allows both the input and the output of 
the unused stage to be disconnected 
from the circuit so that no possibility of 
interaction exists. 

After many hours of experimenting 
with this circuit we were still unable to 
determine which stage was operating at 
any one time. The op-amp circuit, how¬ 
ever, contains approximately half the 
number of components of the discrete 
design. 

A complete data sheet for the 
NE5534N will be included with part 
two of this series. 

Tone controls? 

As stated earlier, the Series 5000 
Preamplifier is intended as a high 
quality linear preamp, and as such, the 
conventional tone control circuits have 
been omitted. This is becoming the 
accepted practice on high quality pre- 
amplifers, since the usual tone control 
facilities are very seldom used in good 
sound systems. More importantly, their 
presence can impair the sound quality 
unless provision is available to com¬ 
pletely remove them from the circuit. If 
control over the frequency response of 
the system is required it is usually to 
overcome problems associated with 
room acoustics, and conventional tone 
controls are practically useless. A 
1/3-octave graphic equaliser is much 
more effective and can be incorporated 
into the system easily. The equaliser is 
placed in the monitor output circuit, 
between the output and the power 
amplifier input, leaving the line output 
of the preamp free as a general purpose 
non-equalised output. 

In following articles we will describe 
the specifications and construction of 
the Series 5000 Preamp as well as the 
problems that must be overcome to 
ensure the best possible performance.# 
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Includes pre-wound coil 

This one should be in every hobbyists work¬ 
shop - it could save your life! Senses any 
leakage to earth from a mains appliance 
(e.g. through your body) and shuts off power 
before it has a chance to electrocute you. 


SEE ETI APRIL 
Cat. K-3315 
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UHF Downconvertor 


UHF TV is here: but only a 
small percentage of TV's are 
fitted with UHF tuners. Use 
any standard VHF TV set with 
this convertor: use for a single 
channel 
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NEGATIVE ION 
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Look at the fantastic specs: 

Sine wave, typically .003% 

Square wave, 20nS rise and fall times. 

15kHz to 150kHz with overlapping ranges. 
VMOS output stage, 3mV to 3V in 3dB steps. 
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With exclusive Dick Smith 
easy to build emitter head. 


Completely safe - battery or plug- 
pack operated. With an incredibly 
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CONTROL 

Control any mains operated (or 
other) device from across the room 
Now you can turn the TV off from 
your chair - or turn the stereo on. 

Cat. K-3380 $g^95 
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Troubled by noise? Worried 
about exceeding noise pollution 
laws? Build this simple dB meter 
and find out. Easy to build, save 
$$$ on commercial units. 

Easy to build. 

Cat. K-3476 SQ/J50 
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Enables your System 80 or TRS-80 
computer be used with many of the 
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A must for the hobbyist buff: gives 
you the chance to use ex-disposals 

Cat. K-3608 $07^0 
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'Current trip' car alarm features 
exit/entry delay and no false 
alarms 


This car alarm uses the battery earth strap as a sensor to 
detect when a ‘courtesy’ light or other electrical load 
occurs when a thief enters a vehicle. The circuitry is simple 

and immune from false triggering problems. Phil Wait 


A SIGNIFICANT proportion of cars are 
stolen at least once in their lifetime. The 
thieves are generally 'joyriders’ who use 
them for a few hours and then abandon 
them after vandalising such items as 
wheels, seats, stereo/radios etc. If you fit 
a good, reliable alarm you’re bound to 
deter all but the most determined of 
criminals — who are usually pro¬ 
fessionals out to 'redo’ the car or strip it 
completely for parts. There’s almost 
nothing that will stop the latter type of 
thief — alarms, steering locks or any 
other deterrents notwithstanding. 

Early car alarms were electro¬ 
mechanical by nature. They generally 
had a balanced cantilever or a 
pendulum with a switch contact 
attached. Any movement of the vehicle 
would close the contact and latch on a 
relay sounding the hom. Simple and 
effective — but prone to false 
triggering. They’ve all but disappeared. 
Others operated from a series of hood 
and door switches, but installation often 
proved a major undertaking. 

Later alarms became more sophisti¬ 
cated — one type sensed the slight 
voltage-drop pulse that appears across 
the vehicle battery’s terminals when a 
load is connected — such as a 'courtesy’ 
light being operated when a door is 
opened. Reliability often proved a 
problem with these alarms as they 
depended on the internal resistance of 
the battery, which causes the voltage- 
drop pulse following the connection of a 
load (the battery terminal voltage drops 
momentarily and then rises again). Any 
variation in the terminal clamp resist¬ 
ance produces the same effect — giving 
rise to false triggering problems. 

A cunning variation on this is to 
detect a voltage drop anywhere in the 
vehicle’s electrical system. We pub- 



The completed unit was mounted on the lid of a diecast box with a scrap of blank pc substrate 
underneath as an insulating spacer. The external leads are passed through two grommeted holes 


lished the design for such an alarm 
some time back in our book 'Project 
Electronics’ (ETI-084). Whilst a popular 
project, many constructors reported 
problems with false triggering. In 
addition, the alarm did not include 
entry and exit delay times, which many 
constructors have requested over the 
years. 

This project employs a similar 
principle to the ETI-084, but rather a 
different technique. The battery 'earth’ 
strap has a small, but finite, resistance. 
Any load on the battery will cause a 
current to flow through the earth strap 


(since the vehicle’s chassis is used as the 
return circuit). The current causes a 
small voltage drop across the earth 
strap resistance. This is detected and 
used to trip the alarm. As the 'sensing’ 
input is essentially a very low im-' 
pedance input, false triggering from 
magnetic induction or other sources is 
avoided. Other voltage drop sensing 
schemes essentially have a medium to 
high input impedance, hence their 
susceptibility to false triggering. 

Additional measures are incorpo¬ 
rated in this project to further reduce 
the possibilities for false triggering. > 
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•NOTE 1: Value of Cl sets entry and exit delay times. 
"NOTE 2: Value of C3 sets alarm-on time. 

•••NOTE 3: Value of C5 sets flash and horn pulse rate. 


Any load on the electrical circuit of a vehicle 
will produce a voltage drop across the small, 
but finite, resistance of the vehicle battery’s 
'earth' strap. This unit detects that voltage 
drop and trips an alarm circuit that operates 
the vehicle’s horn. A thief entering the vehicle 
will inevitably operate a 'courtesy' light or 
something that draws current, thus tripping 
the alarm. 

The circuit can be divided into five sections: 
the sense circuit, entry and exit delay circuit, 
latch circuit, alarm timing circuit and horn 
pulsing circuit. In addition, a three-terminal 
regulator provides a 5 V supply to most of the 
electronics, avoiding problems with false 
alarms. 

THE SENSE CIRCUIT 

The current in the earth strap is sensed by a 
pair of transistors connected in a common 
base configuration. These two transistors, Q1 
and Q2, are encapsulated in an integrated 
circuit package and are on a single chip of 
silicon, ensuring that they have very closely 
matched characteristics. The device is known 
as an LM394. This device was used in much 
the same way in our Expanded Scale Vehicle 
Ammeter, ETI-329, published in the February 
’81 issue. The base-emitter voltages of each 
transistor will track within 50 microvolts of 
each other, a characteristic which is exploited 
here. 

When no current is being drawn from the 
battery there will be no potential drop across 
the resistance of the battery earth strap (ignor¬ 
ing the miniscule current drawn by this alarm). 
Thus, the emitters of each transistor in IC1 will 
be at the same potential. As the base-emitter 
voltage of each is virtually identical the col¬ 
lector currents will be identical. Thus initially, 
the collector-emitter voltage of each will be the 
same. 

When current is drawn from the battery 
(when a courtesy lamp is operated, for 
example), a small voltage drop will appear 
across the battery earth strap. Thus, point A 


NOTE 4: If you wish the alarm to reset itself 
after 45 seconds following tripping, lift the 
‘earthy’ end of C2 and connect it to pin 4 of 
IC3b as shown by the dotted line. 

-HOW IT WORKS — ETI 330- 

(emitter of Q1) will be raised to a higher 
potential than point B (emitter of Q2). That is, 
point A will be more positive than point B. The 
voltage on the collector of Q1 will thus rise (a 
common base amplifier is a non-inverting 
amplifier). 

The voltage difference between the col¬ 
lectors of Q1 and Q2 is monitored by a 
differential input comparator, IC2 — an LM311. 
When the voltage on its non-inverting input 
exceeds the voltage on its inverting input the 
comparator's output switches high. What 
happens next we’ll get to shortly. 

The voltage on the collector of each tran¬ 
sistor in IC1 (Q1 and Q2) is initially set by a 
trimpot, which varies the current fed to each 
base. This compensates for any slight mis¬ 
match between Q1 and Q2 (the dc gain of this 
circuit is very high) and also acts as a 
‘sensitivity threshold' control by introducing a 
preset offset which must be overcome by a 
certain level of current through the battery 
earth strap before the alarm will trigger. 

ENTRY AND EXIT DELAY 
The comparator IC2 has an open collector 
output requiring an external load resistor — 
this is R5. When the output of IC2 is low the 
timing capacitor, Cl, is held discharged by 
IC2’s output circuitry. When the alarm is 
tripped and the output of IC2 goes high Cl 
starts to charge through R5. After a time de¬ 
termined by the time constant of R5 and Cl the 
Schmitt gate IC3a toggles over and its output, 
pin 3, goes low. 

LATCH 

The Schmitt gates IC3c and IC3d form a latch 
circuit. On power up, the latch is automatically 
reset by the time constant of R6 and C2, 
placing a momentary low on pin 8. The output 
of IC3c is high and the output of IC3d is low, Q3 
is turned off and LED1 is not lit. 

When the output of IC3a goes low the latch 
(IC3d and c) toggles over. The output of IC3d 
goes high, turning on Q3 and lighting LED1. 
The output of IC3c goes low at the same time. 


NOTE 5: Capacitors Cl, C3 and C5 may be 
either tantalum types or so-calied ‘low 
leakage' electrolytics such as the Elna RBLL, 
or similar. 


The latch remains in this state until it is reset 
when the power is turned off and then on 
again. 

ALARM TIME PERIOD 

Before the alarm is triggered the output of IC3c 
is high and the input of IC3b is held high by R9. 
As IC3b is wired as an inverter its output is 
low and Q4 is turned off. When the alarm is 
triggered the output of IC3c goes low, and 
since C3 is discharged, the input of IC3b is 
pulled low, its output goes high and Q4 is 
switched on, allowing the relay to operate. 

The timing capacitor, C3, slowly charges 
through R9 and, after a period determined by 
the time constant of C3/R9, IC3b switches 
over, turning Q4 off again and stopping the 
horn. 

HORN PULSING CIRCUIT 
The relay RL1, and therefore the horn, is 
pulsed on and off about once per second 
during the horn timing period. IC5 is a 555 
timer wired as a free-running oscillator. The 
frequency of oscillation is determined by the 
time constant of R12 and C5. As the 555 is 
capable of driving quite high currents it is 
connected directly to the relay, which is then 
switched by Q4. In other words, the 555 pulses 
the supply to the relay. 

The output from the 555 is also used to pulse 
LED2 (mounted on the dash) as a warning to 
would-be car thieves and as an indication that 
the alarm is on. 

REGULATOR 

A three-terminal regulator, IC4, drops the 
battery voltage down to 5 V to supply the 
sense and timing circuits. This protects 
against false triggering from battery voltage 
variations and also helps to remove noise 
from the supply. 

Using a Schmitt-triggered input quad NAND 
gate for IC3 provides further noise immunity 
and reliable timing due to the precise 
switching action of its inputs. 
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Design 

A block diagram of the alarm is shown 
in Figure 1. The Sense and Trigger cir¬ 
cuit detects when the voltage drop across 
the battery earth strap rises above a 
predetermined amount. When trig¬ 
gered, this then arms the entry/exit 
delay. If the alarm does not remain 
triggered after the delay period nothing 
further will happen. If it does remain 
triggered, the delay circuit will trip the 
Latch and start the Alarm Period 
Timer. The Alarm Trip Indicator will 
also light. When the Alarm Period 
Timer is activated the Relay Driver is 
also activated. The Relay Pulser will 
then turn the relay on and off at one- 
second intervals, pulsing the horn on 
and off too. 

The Relay Pulser circuit operates 
continuously and flashes a dash- 
mounted light to indicate that the alarm 
unit is 'armed’. 

After the Alarm Period Timer com¬ 
pletes its period, the Relay Driver is 
turned off and the horn will cease 
pulsing on and off at one-second inter¬ 
vals. Car alarms are required by law to 
turn off within ten minutes of being 
triggered, but can automatically re- 


If someone attempts to steal your car, 
trips the alarm and then abandons the 
attempt, the Alarm Trip Indicator will 
remain on, telling you that the alarm 
was tripped during your absence. 

Construction 

Our prototype was constructed on a 
printed circuit board, the artwork for 
which is reproduced elsewhere in this 
article. While this is not absolutely 
necessary — the project could be con¬ 


■THE LM394 FAMILY AND ALTERNATIVES- 


There are a number of devices in this mono¬ 
lithic npn dual transistor ‘family’, each 
characterised by different tolerance speci¬ 
fications. The LM194 is the mil-spec 
version which has the tightest specifica¬ 
tions and top price. It’s also hard to get and 
its use is not really necessary in this 
application. The LM394 is available in ‘H’ 
and ‘C’ versions. The LM394H has tighter 
tolerance specifications than the LM394C 
and is more expensive. The cheaper 
LM394C is recommended for use in this 
project as it is the least expensive member 
of the family and generally obtainable in 
good quantities. 

Philips manufacture an npn dual tran¬ 
sistor family, designated BCY87, BCY88, 
BCY89, and any of these could be pressed 
into service in this project, although their 
Vbe tolerance specifications are somewhat 
wider than for the LM394 family. There 
should be sufficient adjustment available 
with RV1 to compensate for the wider 
tolerance in Vbe offset. The BCY89 is the 
least expensive, widest tolerance device. 
Note that the package pinout for the Philips 
devices is different — see the diagram 
following. 


A further alternative would be to use two 
transistors from a transistor array 1C. The 
CA3045/46, manufactured by RCA, is a 
general purpose transistor array 1C contain¬ 
ing three isolated transistors and one 
differentially-connected transistor pair. Any 
two of the isolated transistors may be used. 
However, this device is encapsulated in a 
14-pin DIL package which would have to be 
glued to the pc board in a suitable place, 
upside down, and connecting wires run 
from the appropriate holes in the pc board 
to the device pins. RV1 should be able to 
compensate for the wider tolerance in Vbe 
offset here too. 



BCY87/88/89 
FAMILY PINOUT 


structed on matrix board — a pc board 
does reduce the possibility of wiring 
errors, which have to be sorted out when 
you first power up the project. 

There is no particular order for 
assembling the components to the pc 
board but it is usually easier to solder 
the resistors and capacitors in place 
first. Take care with the orientation of 
the tantalum and electrolytic capaci¬ 
tors. Follow with the semiconductors. 
Again, watch orientation of these com¬ 
ponents. The relay should be mounted 
last of all. 

The completed pc board can be 


mounted in any convenient case — we 
housed ours in a diecast box measuring 
120x40x95 mm. A diecast box was 
chosen because it can be effectively 
sealed against the ingress of dirt, 
moisture and other undesirable 
substances. 

We mounted the pc board on the 
underside of tlie diecast box’s lid and 
fitted a 10-way terminal blqck on the 
outside of the lid for all the external 
connections. Leads from the pc board to 
the 10-way terminal block are passed 
through grommetted holes. These were 
later sealed with Silastic. 



Figure 1. Block diagram of the ETI-330 car alarm showing the basic functional blocks of the circuit 




























-PARTS LIST — ETI330- 


Resistors.all Vi W, 5% 

R1.R2.27k 

R3.R4.2M2 

R5 .1M 

R6, R7, RIO .10k 

R8 . 330R 

R9 .1M5 

R11 .470R 

R12 .100k 

RV1 .2k min. trimpot 

Capacitors 

Cl .4u7/16 V tantalum or 

RBLL electro. (See text) 

C2 .lOOngreencap 

C3 .33u/16 V tantalum or 

RBLL electro. (See text) 

C4, C6.10u/16 V electro. 

C5 .6u8/16 V tantalum or 

RBLL electro. (See text) 

Semiconductors 

D1 .1N914 or 1N4148 

LED1.2.TIL220R or similar 

(see text). 

Q3, Q4.BC548, BC108 or similar 


IC4.LM340T/5 or 7805 

IC5.555 

Miscellaneous 

ETI-330 pc board; 12 V single changeover 
contact (10 A rating) pc mounting relay (such as 
the Fujitsu FRL611D012 or similar); diecast 
aluminium box 120 mm long by 95 mm wide by 
40 mm deep or similar; 10-way terminal strip; 
DPST or TPST toggle switch (for concealed 
switch); length of automotive electrical cable; 
sundry nuts and bolts. 

Price estimate 

We estimate that the cost of purchasing all the 
components for this project will be in the range: 

$25 - $32 

Note that this is an estimate only and not a 
recommended price. A variety of factors may 
affect the price of a project such as — quality of 
components purchased, type of pc board (fibre- 
glass or phenolic base), type of front panel (if 
used) supplied etc—whether bought as separate 
components or made up as a kit. 


outside the vehicle. You can obta 
LEDs mounted in metal and plasf 
mounting which is secured by a nut 
clip, and these are ideal for th 
application. 

The alarm is switched on by a co 
cealed switch which may be locato 
under the dash or under the drivei 
seat. Alternatively, an external 
mounted keyswitch may be used. If y< 
install the latter, entry and exit del; 
may be reduced to about half a second 1 
changing the value of Cl to lu. 

We used a two-pole switch, one pole 
switch the supply to the alarm, the oth 
to short out the points when the alarm 
switched on. Thus, if somebody do 
gain entry to the car and ignores t 
alarm or disconnects the horn, they w 
not be able to start the car even if th 
jumper the ignition! 

Connection to the earth strap is qui 
straightforward. Take a wire frc 
terminal A and solder it to the end of t 
earth strap. Terminal B is taken ai 
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FROM THE HORN (DATSUN 180B) 


+ 12 V FROM SW1 


IGNITION SWITCH 


dSo- 


+12 V FROMSWll 
Ol 


THIS CIRCUIT IS AS PER 
THE LEYLAND MINI LS 
AND SUZUKI UtO 


EXTRA POLE ON SW1 


COMMON HORN CIRCUITS 


I 



soldered to the battery terminal con¬ 
nection. It’s a good idea to keep these 
leads fairly short to reduce noise pick¬ 
up. Ours were about one metre long. 

The positive supply, via the alarm 
switch, should be taken through an in¬ 
line fuse holder, directly from the 
battery positive terminal. The normal 
fuse holder in a car is usually under the 
dash and could easily be pulled out by a 
thief when the alarm goes off. 

The output from the alarm is a pair of 
switched contacts, which operate the 
horn by bypassing the horn switch or, on 
some cars, the horn relay. We have 
shown two common horn circuits. The 
the first circuit the horn switch is 
bypassed by the relay contacts. The 
second circuit is a little more complex 
and requires an extra pole on the alarm 


switch. If you want to short out the 
points as well you will need a three-pole 
double-throw switch. Make sure you 
break the connection from the ignition 
switch to the horn as shown, or when 
you switch the alarm on you will also 
switch on the ignition! 

Try to make all wiring as neat as 
possible and try to blend it in with the 
car’s wiring so it is not obvious to a thief 
what wire he has to pull out to stop the 
alarm. 

Setting up 

When all the wiring is complete, all that 
remains is to set the sensitivity trimpot. 
Disable the entry and exit delay by re¬ 
moving Cl, or alternatively connect a 
high impedance voltmeter across Cl. 
With no current being drawn from the 

Everything is mount¬ 
ed on the lid of the 
diecast box and ter- 


10-way terminal block 
mounted on the out¬ 
side of the lid. Mark 
each lead, especially 
polarity where 

necessary. 


battery, adjust RV1 until the alarm just 
fails to trip or Cl fails to start to charge. 
Note the position on the trimpot. Turn 
on the interior light and the alarm 
should trip. If it does not, check your 
first adjustment; if it is correct, you 
probably have the leads to the earth 
strap and the battery negative terminal 
swapped. 

Turn the trimpot until the alarm just 
won’t trip or C1 doesn’t charge when the 
interior light is turned on. Note this 
position. The correct position for RV1 is 
midway between these limits, for re¬ 
liable operation. 

Next check that the alarm doesn’t trip 
on the car radio or the electric clock.: 
Some mechanical clocks are rewound by 
a motor every few hours, or even days, 
and these are often a cause of false 
triggering. If false triggering occurs 
from the radio or the clock, reduce the 
sensitivity. In some extreme cases 
it may be necessary to use a higher 
wattage interior light, though I found 
operation to be extremely reliable 
with a five watt light, and there was 
sensitivity to spare! • 
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§ TIRED OF WAITING? 

S THE $399 COMPUTER ^ 
glS HERE NOW. 

■H $399 EXPANDABLE, AFFORDABLE... 

LEARN AS YOU BUILD S100-Z80 COMPUTER 
A LOGICAL INVESTMENT... ' ^ 

The New "Super Instructor 80" 

Build your own computer! The INSTRUCTOR 80 is an ideal startinq 
pqnt designed to save a bundle for the newcomer to micrch 
Igcessors. This proven design is available in kit form or assembled 
and tested and includes FULL INSTRUCTIONS and our unique 
tip-by-step PROGRAMMING COURSE and our full technical 
backup and warranty service. We won’t let you fail! 

Best of all the INSTRUCTOR 80 is part of the MICROWORLD family 
of compatible modules all designed to conform to the S100 bus 
I ibis ensures you can expand your computer to virtually anv 
; configuration you may require! Watch out for cheap “throw-away” 
non-expandable imitations, the INSTRUCTOR 80 is based on the 
Kari fSnw v° V - 1979 ). a . nd h ha s a large SOFTWARE base 
re( t uired memory and run 
MICROWORLD 12K LEVEL II BASIC, EDITOR/ASSEMBLER play 
games such as CHESS, SPACE INVADERS, TARGET and many 
more . More than that DGZ80 is also a useful microprocessor 
controller and win ran rvn^ r j men t with ROBOTICS, SPEECH 




2 packages. ' HU ' y,jU " uul 

Ip? j n T wn| ^ Package includes the DGZ80 single board 
t ^ W 6 j° ,y DU ' RCA keyboard complete with case, 4 -slot 
motherboard, all necessary sockets and cables and, of course full 
<1 construction manuals and PROGRAMMING COURSE. Add a 
Sv l ass A e -f! e c ' nterf a ce su cb as the USCII and more memory such as 
the AT16K and you have what we consider to be the most cost 
effective and versatile 16K home computer available in Australia 

.. “ur INSTRUCTOR 80 you need only connect a 

niw nnH mnnont modulatorora video 


monitor such asthe^m “ 

The INSTRUCTOR 80 sets new standards for price and performance 
in a kit computer. The central processor is the powerful Z80 
microprocessor backed by a wealth of software worldwide. Full 
blUO expandability is a big feature of the INSTRUCTROR 80 
Because we use the S100 busfrom the word “GO” there is no need 
to purchase any $500 type expansion interface. Load and save 
programs using a reliable cassette interface such as the USCII and 
you can even connect a printer to the powerful PIO port The VDU 
generates the full ASCII character set (UPPER and LOWER case 
with descenders!) and 64 characters/line 16 lines to the screen 
C ,°? tro1 y°a. can Qfinerate “chunky graphics" with 

1 SMALL KSWer "' 0 “ W ° R °™ESSOR or 
H INSTRUCTOR 80 is TOTALLY UPWARD COMPATIBLE. You can 
3 9° on adding modules to build your computer to suit virtually anv 
n application. You learn as you build your own INSTRUCTOR 80 and 
J !!H n once you dave mastered the world of the microcomputer it 

( becomes a sound basis for future expansion. The INSTRUCTOR 80 

INSTRUCTOR 80 in kit form complete with all manuals and 
programming course: 

V—J _$ 399 or $459 assemble d and tested. 


MICROWORLD S100 MODULES and ASSOCIATED 
EQUIPMENT 

DGZ80 single board CPU kit *199 

MW640 64 char/16 line VDU *150 

a £J 6 K 16K STATIC RAM (ass/tested) $1 gg 

TCT16K Block locatable RAM kit $219 

I? Programmable graphics generator $ 140 

o£PA 650 2650 Cpu on the S10 ° bus (kit) $209 

SCVT100 Serial terminal (EA Oct. 80) $195 

DG750 I/O 2 serial, 24 parallel bits $175 

MWWRPWirewrapcard * »5 

MW2516 EPROM card $ 99 

MWEXT Extender card $ 30 

MW1550 10 slot motherboard $ 49 50 

MW S100CF Card frame kit $4950 

MW S100 PS 8 V <3 10A, 15-0-15 @ 2A $ 75 

MW S100 EC Desk top cabinet $ 65 

MW S100FP Front Panel $"5 

MW USCII Cassette interface $ 30 

NT50 12” VIDEO MONITOR $ 139.50 

SOFTWARE: (DGOS Format on cassette) 

MICROWORLD LEVEL II BASIC with manual $19 75 
MICROWORLD Z80 EDITOR/ASSEMBER with 
manual «ig 75 

GAMES PAK #1 TARGET/TREK $1475 

GAMES PAK #2 MULTIPLE GAMES $14 75 

MW-640 CHESS (two versions with/without PCG) $14.75 

MW-INVAD MICROSPACE INVADERS 
the arcade game $ 14.75 

MW-UTILITY Useful test and display programs $1474 

SOFTWARE: (EPROMS) 

MICROWORLD LEVEL II12K BASIC with manual $65 
DGOS Monitor program for DGZ80 $40 

WRITE FOR FR EE COMPUTER CATALOG 

All items expected to 
I be available and prices 
# —J correct at time of going 

# \| to press. Pleats phone 

a ^ ■ for confirmation of 

/RlQ\ I pnce and availability. 

/m\ Lv ltd 

Applied 

TECHNOLOGY 


b OFFICE/SHOWROOM MAIL ORDERS TO: 

Is Psttbon Avenue, POBox3T-“ 

Waitara 2077. 2077. 

bnnkrnrrJ t ta,n: 9-5 Mond ** ,o Ptease M *ioo p« 

ULII IHLLII U Saturday. Ph. 487 2711 order towards cost of 
AND NOW AT GOSFORD - post and packagin'}. 

' Dehenhaw Road, West Oorford (behind die Plata Hut) 043 24 2711 


















NEW! 


200 Pages 



Bishop 

k Graphics 

^ Catalog 


@ Bishop 
Graphics 

PRINTED CIRCUIT 
DRAFTING TECHNICAL 
MANUAL A CATALUG 


$4.95 

including P&P 


Packed With Work-Saving 
PC Design Products, Tips 
& Techniques 


Trade and professional users please request 

STEWART ELECTRONIC COMPONENTS PTY., 


NEW EXPANDED & SEPARATE TECHNICAL 
MANUAL, including “how to use” overlay drafting 
when creating PC artwork masters 
OVER 20,000 PC DRAFTING SYMBOLS & TAPES 
... the world’s largest selection 
NEW PRECISION MEASURING LINEAR GLASS 
OPTO-SCALE™ helps eliminate rejected 
PC artworks 

NEW ACCUFILM* DIAZO SENSITIZED DRAFTING 
FILMS for precise, economical production of 
“second originals” 

NEW MULTI-TRACE STIKON BUS PATTERNS 

combines computer plotted accuracy with the 
ease & economy of manual tape-ups! 

NEW OVERLAY DRAFTING SYSTEM a fast, 
error-free method using pin registration to produce 
precision PC artworks without CAD costs and 
time delays. 

, NEW DUAL IN-LINE FEED-THRU CONDUCTOR 
PATTERNS ... use to create your own Multi- 
Color StikOns with drop-out conductor traces 
. NEW SOLDER MASK DUAL IN-LINE PATTERNS 

designed to help insure reliable solder 
connections 

. NEW DUAL IN-LINE PATTERNS . . . more popular 
DIPS in the configurations you use most 
• NEW ELECTRONIC DESIGN TEMPLATES 
specially designed with the latest symbols and 
shapes to streamline electronic circuit drafting 
. NEW CONTINUOUS CONNECTOR PATTERNS 
. . . full 18" length and exacting tolerances 
increase speed and insure accuracy 
. NEW MULTI PURPOSE PRESPACED PADS 
convenient 8" length for fast row-by-row taping of 

. NEW “TO” PATTERNS . . . “TO-3” & “TO-60” TYPE 
PATTERNS give you multi-pad convenience when 
applying whole sections of “TO”’s 

. NEW INDIVIDUAL PUPPETS PC DESIGN LAYOUT 
SYSTEM PATTERNS and sizes . . . more popular 
PUPPETS to help you reduce PC layout time 
up to 75% 

t on business letterhead. 

LTD. CIRCUIT COMPONENTS (A/Asia) PTY., LTD. 


44 Stafford Street 
Huntingdale, 3166 
AUSTRALIA 

Tel: 543-3733 • Telex: AA36908 


Post Office Box 70 
383 Forrest Road 
Bexley, N.S.W. 2207 
AUSTRALIA 

Tel: 59-6550 59-3720 • Telex: CIRCOM AA27197 





WIN A TELETEXT ADAPTOR! 


f 


You can access an ‘electronic newspaper’ on your own 
TV set with a Teletext adaptor. Teletext information is 
digitally encoded and transmitted on TV stations’ ’spare’ 
lines between each picture frame. The sort of informa¬ 
tion currently transmitted via Teletext includes: weather 
information, the latest news, traffic details, TAB results 
share prices, currency rates, food prices, theatre and 
travel information, plus games, jokes and puzzles. 

HERE’S YOUR CHANCE TO WIN a Teletext adaptor 
which will enable you to enjoy all the advantages of 
being able to access the huge variety of information 
and data available on the Teletext electronic 
newspaper’. 


Radofin Electronics (Aust.) has generously offered 
one of their Adam 180 Teletext Adaptors as a prize for 
this contest, which is jointly sponsored by ETI and 
Radofin Electronics. 


The Adam 180 Teletext Adaptor by Radofin Elec¬ 
tronics normally retails for $575 — here’s your 
chance to obtain one free! 


FEATURES OF THE RADOFIN ADAM 180’ 

• Simple attachment into antenna lead of TV set 

• Handheld remote control unit 

• Can be used with any colour or B&W TV set 

• AFC incorporated to lock in signal 

• VHF and UHF inputs included 

• Clock that permits you to turn on Teletext at preset time 

• 12 months'warranty 


DISPLAY CAPABILITIES 

• Teletext or normal TV at touch of a button 

• Teletext superimposed over normal TV reception 

• Double height button (aids people with poor vision) 

• o^ 1 button ~ shows answers to questions, quizzes 

• Subtitle capability 

• Newsflash capability 
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RULES 


This contest is open to all persons normally resident in Australia with the 
exception of members of the staff of Radofin Electronics (Aust.), Modern 
Magazines (Holdings) Ltd, K.G. Murray Ltd, Australian Consolidated 
Press, Offset Alpine Pty Ltd and/or associated companies. 

Entries should be addressed to ETI/RADOFIN Teletext Adaptor 
Contest, Electronics Today International, 15 Boundary St, Rushcutters 
Bay NSW 2011. 

Closing date for the contest is 31 August 1981. Entries received within 
seven days of that date will be accepted if postmarked prior to and 
including 31 August 1981. 

The contest will be judged by the Editor and Managing Editor of ETI 
whose decision will be final. No correspondence can be entered into 
regarding their decision. 

In the event of one or more tied results occurring in the multi-choice 
questions amongst entrants, the finalists’ entries will be judged on the 
written answer to the last question. 

The winner will be advised by telegram the same day the result is 
declared. The name of the winner, together with the winning answers, 
will be published in the next possible issue of ETI. 


Contestants must enter their names and addresses where indicated 
on each entry form. Photostats or clearly written copies will be accepted, 
but if sending copies you must cut out and include with each entry the 
month and page number from the bottom of the right hand page of the 
contest. In other words you can send in multiple entries but you will need 
extra copies of the magazine so that you send an original page number 
with each entry. 

This contest is invalid in States where local laws prohibit entries. 

Entrants must sign the declaration accompanying this contest that 
they have read the above rules and agree to abide by their conditions. 


NOTE: Please read contest rules carefully, especially if 
sending in multiple entries. 


• You may enter as many times as you wish but you must use a separate 
entry form for each entry and include the month and page number cut 
from the bottom right hand page of the contest. You must put your name 
and address where indicated on each entry form. 


ENTRY FORM 


Here are five questions, each having multiple-choice 
answers, to sort out the ‘goers’ from the ‘noers’, followed 
by a question requiring a short essay answer. All 
questions must be answered. Put a cross (x) in the 
appropriate box for questions 1 to 5. 

If you can’t find out the right answers to the first five 
questions then just have a guess — you may well be 
right! 

1. Are Teletext signals synchronised with the TV line 
frequency? 

yes O' 
no □ 

2. Can the Teletext display be superimposed over the 
normal TV picture when using the Radofin adaptor? 

yes 0 
no □ 

3. The release of the Radofin Adam 180 Teletext 
Adaptor was announced in which issue of ETI this year? 

March □ 

April □ 

May □ 

June □ 

4. When did Teletext officially go into service in 
Australia? 


11 November 1979 
18 January 1980 
4 February 1980 
27 July 1980 


5. About when did TV stations first start test 
transmissions of Teletext signals? 

November 1975 □ 

March 1977 □ 

June 1979 □ 

February 1980 □ 


Tell us in 50 words or less which feature of Teletext most 
appeals to you and why. 


NAME:. 

ADDRESS: . 


I have read the Contest Rules and agree to abide by 
their conditions. 


SIGNED: . 
DATE: ... 


Contest closes: 31 August 1981. Any entries reaching 
us after that date must be postmarked no later than 31 
August 1981. 

Send your entries to: ETI/RADOFIN Teletext Adaptor 
Contest, 15 Boundary St, Rushcutters Bay NSW 2011. 


ETI July 1981 - 39 



























Weller industrial SPI non-temperature controlled line 
voltage soldering irons, with iron plated copper tips, 
stainless steel barrels. Impact and heat resistant 
handles are lightweight. 

Available as SPI25D 25 watt or SPI40D 40 watt irons. 
The Weller WTCPN soldering station is temperature 
controlled and combines high volume capability with 
precision performance. The low voltage TC201 
soldering pencil employs the exclusive “closed” loop 
method to control maximum temperature and protect 
sensitive components. 


TheTbols. 

from 

Cooper The Toolmaker. 



Lufkin 


Official Supplier of 



If you like electronics but you sometimes find you’re a bit out o 
your depth in ETI, we’ve got good news for you. There’s a new 
electronics magazine called Hobby Electronics that make: 
things a lot easier. 

Hobby Electronics is specially designed for easy reading. Tha 
doesn’t mean we use extra big print and treat you like an imbecik 
— it just means that we explain everything you might not already 
know. 

Every month Hobby Electronics has complete, detailed in 
structions for building several projects, as well as fascinatim 
features on all aspects of electronics. And because it’s publishe< 
by the same people as ETI, you can be sure that everything hai 
been done properly — all the projects have been tried and tested 
all the features double and triple-checked for accuracy am 
authenticity. 


On sale now at all newsagents 

only 950 

Hobby 

AN ETI PUBLICATK 


f^jl The Cooper Group 

COOPER CRESCENT LUFKIN NICHOLSON PLUMB 
[INOUSTMISJ WELLER WISS XCELITE 
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short circuits 


'Photocell' switch is activated 
by change in light level 



where a proximity detector is required. 
It is not a light-operated switch of the 
type which responds to some particular 
ambient light level, but instead it 
responds to rapid changes in light level. 
It will, for example, trigger if a torch is 
shone on or near the photocell, or if 
someone passing in front of the unit 
casts a shadow onto the photocell. The 
unit is unaffected by natural, slow 
changes in light level. 

The photocell used in the unit is a 
cadmium sulphide photo-resistor 
(PCC1) and together with R1 this forms 
a potential divider connected between 
the supply lines. The voltage at the 
junction of R1 and PCC1 depends upon 
the resistance of PCC1, which in turn 
depends on the light level to which this 
component is subjected. 

IC1 is an operational amplifier which 
is used here in the inverting mode. R2 
and R5 form a negative feedback net¬ 
work which sets the voltage gain of the 


circuit; a high degree of gain is required 
in order to give the unit good sensitivity. 
The gain of the amplifier is approxi¬ 
mately equal to R5 divided by R2, or 
about 1000 times (60 dB). 

The output from PCC1 and R1 is 
coupled to the input of the amplifier, but 
C2 provides blocking here so that the 
output from these components is of no 
consequence. However, rapid changes 
in the output voltage from the photocell 
circuit will be passed to the input of the 
amplifier, and will appear greatly 
boosted at the output. 

The output from IC1 is coupled by C5 
to a voltage-doubler rectifier circuit 
consisting of Dl, D2, and C6. When the 
unit is activated, the positive bias pro¬ 
duced across C6 is sufficient to bias Q1 
into conduction, so that it energises the 
relay coil which forms its collector load. 


RLA2 then closes and maintains the 
supply to the relay coil, so that once 
triggered, the circuit latches in the on 
state. The alarm or other controlled 
equipment is operated by RLA1. 

SW2 can be used to break the supply 
to the relay, and thus reset the circuit. 
SW1 is merely the on/off switch. C4 is 
the compensation capacitor for IC1 and 
D3 is the normal protective diode. 
Maximum supply current is about 
50 mA with the relay operated. 

When constructing the unit, make 
sure that the input components of IC1 
(PCC1, Rl, R2 and C2) are kept 
physically separate from the output 
components (C5, Dl, D2 etc) to avoid 
instability problems. If the unit is too 
sensitive for your application, reduce 
the value of R5 to decrease the 
sensitivity. • 
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TRANSFORMERS 


We’re viewing the 80’s 
on a greater scope. 

2S 
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BWD INSTRUMENTS Pty. 

"isl"" 


HR 


CONVENTIONAL 

ftafeof from 2.5 to 35OVA 




LOW PROFILE i 

20, 40 & 60VA ratings with dual 
secondaries for various output voltage 
and current combinations. Also multi¬ 
tap 20VA version. Compact design. 


P.C.B. MOUNTED 

Pins located at standard 0.1" PCB grid 
Ratings from 2.5 to 15VA with dual 
secondaries. 

• to- 


MICROPROCESSOR 

Specially produced with 8V main 
secondaries and 12-15V dual auxiliary 
secondaries. Outputs from 200mA to 
10A. Also Computer Line 
Conditioners. 

ENCLOSED TYPES 1 ' WW* 

Includes step down transformers for 
115V equipment, soldering irons, 
mains isolation etc. 


POWER POINT ADAPTORS 

Available in AC and DC versions with 
outputs to 6VA AC or 4VA raw DC or 
3VA filtered. 


POWER SUPPLIES 

Fixed regulated 13.8V DC supplies, 
variable 0-35V DC with current limiting. 
Battery Chargers up to 20A. 





^FERGUSONE 


Send for data sheets and rating selection guide. 

FERGUSON TRANSFORMERS PTY LTD 

331 High Street, Chatswood 2067 Tet (02) 407 0261 
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A manufacturer's 
mistake means we 
can sacrifice these 
incredible CRAIG 
language translators 
at a staggering 


WAY 

BELOW 

COST 



scooped 
a limited 
quantity at WAY 
BELOW the 

manufacturer's cost! 

How would YOU like to be able to convey 
your thoughts, needs and questions in 
another language? Well now you can! The 
CRAIG M100 enables you to type in a 
message and at the touch of a button 
translate that message into another language. 
It even has whole phrases that can be 
called up at the touch of a button and 
partial phrases to which you can add your 
own ending. A truly remarkable unit that 
can calculate (e.g. currency conversions) 
and it has inbuilt metric conversions, a 
great boon! The Craig Ml 00, a true hand¬ 
held language computer with RAM, ROM 
and CPU! Ideal for businessmen on over¬ 
trips, students studying languages 


etc. 


It is recommended that you use 4 
Duracells (Cat. S-3280) at $2.78 or 4 
NiCads (Cat. S-3300) at $2.05 each. If 
using the NiCads they can be re¬ 
charged in the Craig M100 by using 
the M-9525 battery eliminator which 
also serves to power the unit from the 
AC. The M-9525 is great value at 
$6.90. 


LANGUAGE 
CARTRIDGES 

French (Y-1341): 

Japanese (Y-1342): 

German (Y-1343): 

Italian (Y-1344): 

Bar & Wine Guide 
(Y-1345) and Calorie 
Counter (Y-I346). 


SAVE 

60 % 

Normally $35 ea. 

ALL AT $12 ea. 


7 DAY SATISFACTION 
GUARANTEE 
TRY ONE AND SEE! 

If you are not totally satisfied return the 
unit in the same condition as received and 
your money will be refunded. 


>: 


DICK SMITH 
ELECTRONICS W 


See our other advertisements 
in this publication for a full 
list of store addresses, phone 
numbers and post details. 












SOUND SUPREME 
STEREO POWER BOARDS 


ELECTROKIT A50* 


Frequency response: Flat 
within IdB 20Hz-20kHz. 
Input for rated output 
450mV. 


Our price 
only $38.50 


ELECTROKIT A70* 


Frequency response: Flat 
within IdB 20Hz-20kHz. 
Input for rated output 
700mV. 


Our price 
only $84.00 





S Watt Wire Wound Resistors 
. 1 up to 10K our price 25 cents each 
Carbon Pots our price 75 cents each 
Multiturn Trim Pots our price 
S1 >60 each 




SEMICONDUCTORS — ZENER 
DIODES 

Z500 500mw Zeners 3.2v — 75v .20 

Z1W 1 watt Zeners 6.1 v — lOOv .25 




■ DAVID REID ELECTRONICS PTY. LTD. 

I SYDNEY: L Part No Descri P tion I Quantity I Price Total Enclose vour Den 



■ ■ iwiiiww ■ ■ ■ ■ L 1 L/■ 

SYDNEY: 

Part No. 

Description | Quantity | Price 

Total 

Enclose your personal cheque, Money 

127 York Street 

Sydney 2000 NSW 




Order or Bankcard Numbers as 
specified below 

G.P.O. Box Q103 




Check and fill in 

Sydney 2001 N.S.W. 

Please print clearly. Date.Minimum Postage/Packing charge 

1.00 

□ Cheque or Money Order Enclosed j 

□ Charge to my Bankcard No. 

Phone: 

lei. 

Plus Postage/Packing surcharge 


CARD HOLDER'S NUMBER I 

(02) 29 6601 

Name. 

Subtotal 


«” 1 1 1 II 1 1 1 1 

Address 


Signature. 


rosicooe TOTAL 






























































































A simple speed regulator 
for miniature dc electric drills 

Graeme Teesdale 

Mini-drills are inexpensive, handy and widely used 
amongst electronic hobbyists, servicemen and tech¬ 
nicians. Their one drawback is poor speed regulation 
under load. This simple circuit fixes that! 



Perhaps the most common use 
time-consuming job unless your drill has 
regulation. 


'MINI-DRILLS’ are widely used by a 
whole range of hobby and craft 
enthusiasts — electronics hobbyists, 
technicians, etc, finding them very 
useful for drilling holes in pc boards, 
deburring holes in panels and similar 
applications. Many mini-drills locally 
available incorporate a 12 Vdc motor 
and have a chuck speed of around 6000 
to 10 000 rpm. Unfortunately, this 
tends to drop dramatically when you’re 
trying to drill a pc board — particularly 
if it’s a fibreglass pc board. Many are 
meant to be operated from batteries, 
often at a reduced voltage (and lower 
chuck speed, but fast enough for many 
applications). Operation is best with 
fresh batteries but the motor stall 
current can be as much as one amp. 
Operating current may be 200 mA or 
more under a reasonable load. The out¬ 
put voltage of most dry batteries 'sags’ 
rather a lot under such loading owing to 
their internal resistance and the drill 
speed drops accordingly. The drill bit’s 
efficiency therefore drops alarmingly 
and all of a sudden you have difficulty 
drilling the hole. 

This project consists of a dc supply 
which senses the load on the drill motor 
by sampling the current drawn, then 
boosting the supply output to maintain 
the motor speed under load. 

The problem, the solution 

What causes the speed of the motor to 
drop when it is loaded? Normally, a 


fairly constant voltage is applied to the 
motor from either a battery or a fixed 
voltage power supply. When the motor 
is run without any load the speed in¬ 
creases until the power consumption is 
exactly sufficient to cover losses in the 
motor. When a load is placed on the 
motor, the speed drops, back-emf re¬ 
duces and the difference between the 
back-emf and the supply voltage 
increases. This causes the motor 


current to increase. A new reduced 
speed is reached when the losses of the 
motor and the power delivered to the 
load equal the increased power con¬ 
sumption. Since the motors in these 
mini-drills generally have a fixed flux 
magnetic field (i.e: permanent magnet 
stator), to increase the speed to the 
unloaded speed (or to increase the speed 
at all) the supply voltage to the motor 
must be increased. ^ 
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The circuit used in this project 
employs a standard three-terminal 
positive voltage regulator IC and a 
transistor differential pair in a feedback 
circuit to increase the output of the 
regulator under load. An LM340T5 
(National Semiconductors) regulator 
was used here. A 7805 could equally 
well be used. 

How’s it used? Well, the output 
voltage of a 5 V three-terminal positive 
voltage regulator can be increased by 
returning the 'reference’ (REF.) pin to 

-PARTS LIST — ETI258- 


Miscellaneous 

ETI-258 pc board; 12-14 Vac supply i 
plugpack); wire; zippy box to suit, etc. 


Price estimate 

We estimate that the cost of purchasing all the 
components for this project will be in the range: 

$ 6-$8 

Note that this is an estimate only and not a 
recommended price. A variety of factors may 
affect the price of a project such as — quality of 
components purchased, type of pc board (fibre- 
glass or phenolic base), type of front panel (if 
used) supplied etc—whether bought as separate 
components or made up as a kit. 


Construction is very simple — as you can see! The pc board is not absolutely essential, but con 
The trimpot, RV1, visible just adjacent to the 0.22 ohm 5W resistor (R3), is adjusted to provide a 
12 Vdc at the output terminals under no load. Adjustment is relatively non-critical 


the junction of a resistive divider 
connected between the output terminal 
and 0 V, as shown in the circuit. 

The output voltage is determined by 
the formula: 

Vout = 5 V + (5^+ Iq) R1 


The output voltage can be varied by 
making the resistor R1 in the circuit 
adjustable. In this project, R1 is re¬ 
placed by a suitably biased transistor 
(Q1 in the circuit). 


Showing how a three-terminal regulator can 
arranged to have an adjustable output. The v 
able resistor, R1, here is replaced by a transisto 
our regulator circuit below left. 


Construction 


Construction is quite straightforwa 
no tricks here. Using our pc board v 
ensure you have a compact unit that c 
be conveniently tucked somewhere < 
of harm’s way. The pc board is i 
essential, however. Layout is not rea 
critical, but keep all leads to and fri 
IC1 short to prevent high frequer 
oscillation. If you have trouble with t 
latter, a lOn ceramic or greenc 
capacitor soldered directly between t 
output and reference pins of IC1 w 
cure the problem, although we did 
find it necessary. But that’s getti 
ahead of ourselves! 


48 - July 1981 ETI 






































[MirMGlO ©©outolfeir 



Construction is best tackled by 
mounting all the resistors, diodes and 
transistors on the pc board first — 
leaving R3 till last as it’s a bulky item. 
Watch the orientation of the diodes and 
transistors as usual. Mount Cl next. 
Mount IC1 last of all and then attach a 
small heatsink to it. 

The completed unit can be housed in 
any convenient box or case, to suit 
yourself. 

Supply input 

The project may be supplied from any 
transformer, or a plugpack, that will 
deliver between 9 Vac and 12 Vac at 
200 to 500 mA, or up to 1 A. A trans¬ 
former such as the ubiquitous model 
2155 (e.g: Arlec AR-2155 or Dick Smith 



M-2155, etc.) will do the job nicely using 
the 9.5 V tap. 

A dc plugpack may be used if you 
leave out D1-D4 and connect the 
plugpack’s output directly across Cl 
(watch the polarity!). A 12Vdc plug- 
pack rated at 200 mA or more would be 
suitable. 

Although the mini-drill we used 
originally ran off two 1.5 V batteries 
(i.e: 3 V) it ran quite happily from our 
speed regulator. If you have to use the 
drill for prolonged periods, rest it at 
intervals so that the motor temperature 
does not rise too high. • 

-HOW IT WORKS — ETI 258- 

A conventional bridge rectifier (D1 to D4) and 
capacitor-input filter (Cl) provides dc input to 
the regulator circuit consisting of IC1 and Q1, 
Q2 plus associated components. Output with 
no load is set by adjusting RV1 for a nominal 
12 Vdc at the output terminals. With the drill 
connected and operating the voltage drop 
across R3 causes Q2 to conduct more. As Q1 
and Q2 are connected as a differential pair, the 
collector current through Q1 will decrease. 
This results in an increasing collector voltage 
on Q1. The reference pin of IC1 will be raised to 
a higher voltage with respect to the -ve line 
and the output voltage will increase. 

Diode D5 is fitted to protect IC1 against 
back-emf spikes from the motor. There is no 
need to worry about the 1C suffering damage 
from this source as it is internally protected. 

If you stall the motor, the maximum current 
delivered will be limited by IC1, which is in¬ 
ternally protected to limit at a maximum 
current of 1 A. 

Different voltage motors can be accommo¬ 
dated by changing the reference zener, ZD1. 


[Train as arl 

I Electronic 
Tradesman 

I The Army has a limited number of 
opportunities for men and women 
to train as 

Electronic Tradesmen. 

I Successful applicantsyjill be 

trained as specialists ii\ many 
aspects of Army electronics, winch 
include installing, maintaining,#' 

I modifying and repairing military 
communications equipment, r|dar 
equipment and laser sight systems. 
After basic training and trade * 
assessment 8 months formal 

I electronic training will begin. 

Enlistment is for 6 years which 
includes further training and the 
experience necessary to obtain 
civil recognition as an Electronic 

I Tradesman. Full adult pay is 
received during training. 

Applicants must be over 17 but 
under 35 years of age on the day of 
enlistment. Parental consent is 

I required for applicants under 18 
years of age. 

All applicants must have 
completed Year 10 with good 
results in English, Mathematics and 

I Science/Physics. The normal Army 
medical and selection standards 
must be met. Since the number of 
applicants is limited you should 
phone an Army Careers Advisor; 

I call at your nearest Commonwealth 
Employment Service or send the 
coupon for more information. 

2121011 (Sydney); 286492 (Wollongong); 

1 613731 (Melbourne); 716784 (Townsville); 
890911 (Darwin); 3256222 (Perth); 

25476 (Newcastle); 822333 (Canberra); 
2262626 (Brisbane); 2121455 (Adelaide); 

34 7077 (Hobart); 

I Army Adult Tradesman Scheme, 

GPO Box XYZ in your capital city 


_Birthdate_ 


I 

^ Army Adult Tradesman 

b Scheme 
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Him it 
at the gate 


IO 


and turn to 
a new world of 
power switching 




Meet the 6.5A BTW58, the first in a range 
of unique power switches that use the new 
Philips gate-turn-off (GTO) technology. Like 
the thyristor and ASCR it can be turned ON at 
the gate. Unlike them it can be turned OFF at 
the gate as well. This means that when you 
use the BTW58 you get the fast easy-to-drive 
features of a bipolartransistor, with the added 
advantage that it can be directly driven by an 
1C. AND the usual high blocking voltage and 
high overcurrent capability of a thyristor. 

It means that you open the doortoawhole 
new world of fast power switching. A world 
where you can forget about commutation 
circuits, where a simple fuse gives you full 
device protection, where gate currents are 
low and where switching times are a fraction 

of a microsecond a world where adynamic 

dV/dT capability of1000V/ps is commonplace 
and where device ruggedness isn’t limited by 
SOAR curves. 


Electronic 
Components 
and Materials 


Send for full data on this unique device, the 
first in the Philips range of GTO power switches. 

For more information phone: 

Sydney 427 0888 Melbourne 544 2444 Brisbane 44 0191 
Adelaide 45 0211 Perth 277 4199 or write to Philips Electronic 
Components and Materials PO. Box 50, Lane Cove. N.S.W. 2066. 


BTW58-1500R BTW58-1300R BTW58-1000R 


PHILIPS 




mJ [Emi 


BEST OSCILLOSCOPE VALUE IN ■81 

For lab., school &W/shop 
GOS-955 ($225 plus S.T.) 

• CRT-5” (130mm) 

• B/width 6.5MHz 

• Sensitivity lOmV/div. 

• H/,sweep lOHz-IOOKHz 

• Internal voltage and freq. 
calibration 

AC MILLIVOLT METER ($146 plus S.T.) 
GDM-706A • 1mV-300V, —60—F50dB 
DIGITAL MULTIMETER 
GDM-S035 • AC/DC, V, A, 
OHM *3% digit 
.•0.5" LED* 

;. r —= — 200mV-1200V 
• IliTrrrr-i • 5ranges. 

~~ Acc. 0.1% rdg. 

- r f| -~~ +1 digit* 

Imp. lOMohm 

AUDIO SIGNAL GENERATOR ($164 plus S.T.) 

• IOHz-1 MHz • Sine/Square Wave GAG-808A 

FREQUENCY COUNTERS 

GFC-8025A, 10Hz-250MHz 
($250 plus S.T.) 

GFC-8055A, 

10Hz-550MHz S* 

($366 plus S.T.) 

• Sens. lOmV r> 9 

• Imp. IMohm • .? 

30pFand50ohm 

OTHER GW INSTRUMENTS 

■Function Generator, 0.2Hz-2MHz; Sine, Square, Triangle, 
Pluse and Ramp ($160 plus S.T.) 

REGULATED DC POWER SUPPLIES 
GPS-3020,30V/2A ($113 plus S.T.) GPS-1820,18V/2A ($100 
plus S.T.) GPS-3060,30V/6A ($244 plus S.T.)GPD-3020, Dual 
Tracking, 30V/2A ($263 plus S.T.) GPD-1820, Dual Tracking, 
18V/2A ($249 plus S.T.) 

• Milliohm Meter • AF/RF Attenuator • Capacitance Meter 

• Leakage Current Meter • Line filter • Puncture/Insulation 

“STAN DARD" MULTIMETERS 

»n&? 

P-10D ST-5 

16.09 + S.T. $10.39 +S.T. 

is. Test, 12ADC. YN-360TR. 
>c't protec. Trans. Test. SP-10D, 4Kohm/V, 0.25-1000V 
0.5A, 0-1M ST-5, Pocket Type, Up to 1000V AC/500V DC, 




$30.39+ S.T. 

ST-303TR, 20Kohm/V, Cc’t protec. 

20Kohm"' - 

AC/DC, I 
0.25A. 60OKohm. 

, clamp testers, switchboard 
’ all ABOVE PRICES. 



RADIO 
DESPATCH 
SERVICE 

869 George Street, 

Sydney, NSW. 2000. 

(Near Harris Street) 

Phone 211-0816, 211-0191 

JULY 

SPECIALS 

Arco— C290 /RA micro switch with swinger $1.50 ea 
Arco—S940/CS.P. black lever toggle switch.50c ea 

SS31 — S.P. 3-way slider switch.30c ea 

White rocker switch with red neon indictor..98c ea 
Arco—T635 DPDT black lever toggle switch$1.10 ea 
Arco T606 S.P. Black lever toggle switch....60c ea 
A&R transformer type 9129 
Prim: 240V Sec: 30V tapped at 15V1 amp $6.75 ea 
A&R transformer type 7778 

Prim: 240V Sec: 38V 1.25A.$16.50 ea 

DC Power supply 13.5V 600MA.$6.00 ea 

Audio patchcord type PC 100 
5 PIN din plug 5 PIN din plug on 1,3M lead .$2.00 ea 
Stereo headphone extension curl cord type PCI 05 /A 
Stereo jack plug to stereo cord socket 8MJ3.25 ea 
Audio patchcord type PC142 
2 x RCA plug-to-2 x RCA plug on 1,3M lead $1.25 ea 
Black anodised heatsink llOm/m x 75m/m 

HS2.$3.00 ea 

Texas Calculators 

excl. ST incl. ST 

Ti.59. $233.09 $260.00 

Tl 58c. $141.11 $156.00 

PCI00c Printer. $216.28 $239.00 

Tl 55 . $54.27 $60.00 

Tl 30 Student pack.... $20.13 $22.50 

Tl 35 Student Kit. $24.57 $27.00 

Tl 25. $21.70 $23.95 

Til 750 . $16.72 $18.50 

Little Professor. $17.20 $19.00 

Dataman. $23.63 $26.15 

Speak & Spell. $69.53 $77.00 

Speak & Math. $74.29 $82.30 

Speak & Read. $83.09 $92.00 

See us for all types of valves. 

WE SPECIALISE IN 

• PC Boards for ETI and EA projects. 

• Scotchcal labels made under order 
for ETI and EA projects 1979 and 
onwards. 

MAIL ORDER CUSTOMERS 

Packing.$1.00 

Minimum postage.$1.00 

Minimum interstate postage.$1.50 

OPEN: Mon-Fri 8 am to 5.30 pm. 
Thursday night late shopping until 
8.30 pm. Saturday 8 am to 
11.45 am. 


'Bill Edge’s ') 

ELECTRONIC 
AGENCIES 

115-117 Parramatta Road Concord 2137 
NEW PO BOX 185 Concord 2137 
Phone (02) 745 3077 (2 lines) 


BULK BUY! 

Clarion Tweeters 


• o onms impedance, 

$1.99 


Suitable for systems up to 40W. These 
normally sold for $6.50. A massive bulk buy 
from the manufacturer lets us offer these for 
less than a third of their original price—just 
$1.99 each or $1.50 each for 10 or more- 
build a wall of tweeters! 8 ohms impedance, 
cone type, 90mm ‘ - 

This offer is only 
valid while stocks 

Turntable 
lids 

Complete with hinges. 480mm wide, 60mm 
high at front, 75mm high at back, 365mm 
deep. Sorry no mail orders. 

*★★★★★★★★★★★★★★★★* 

.SYSTEM 80 * 

:SPECIAL 

jThis month 

i onl y$650 

^ The fabulous System 80 computer—16K + 
^ for the price of 8K. + 

*★★★★★★★★★★★★★★★★* 

PEERLESS 

PAS25 8" 2 way $166 
10" 3 way " $214 

MOSFET 
PREAMP 


The ET15000 pre=^ F 
month. Please phone 
availability. 


mi oe available n 
ar details of price 


CAR ALARM 

eti330 $27.50*** 

••••••••••••••«•••«••••' 

NEW UNISOUND 
MULTIMETER $29.50 

Colour coded—top quality. Phone for detail: 

★★★★★★★★★★★★★★★★★* 

If you're wondering why our ad's so small 
this month, it's because we're flat 
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Save 25 % 


j 




eLt 


6""" 


$ 22 00 

$25 30 inc tax 


WB-DN 100 Holes 

$#98 $028 

W A IN 


WB-TN 640 Holes 

$7 57 $£>70 


WB-2 N-1 100 + 640 Holes 

$ 5 65 W’V 


WB-2N 200+640 Holes 

$^21 $ f 2 90 




CUIJTROniCf 

289 LATROBE ST., MELBOURNE 3000 

(03) 602-3282 602-3836 Telex AA37758 LSTRON 


•# 


#• 


3800A 


Max Input 10MHz 
Memory/Pulse Sw. 
TTL/CMOS Sw. 

Input Impedance 300k 
Smart black plastic 
case 

53cm leads 



Max Input 1.5MHz 
Strong Aluminium 
case 

LEDs. HI-LOW-PULSE 
80cm leads 

KEY to LEDs on back of probe 
Input Impedance 300k 


NEW! 

BREAD BOARDS 

Now DIRECTLY imported at 
cost of other breadboards! 

TO® 

Cut-awav" view 



WB-4N -3 100+1280 Hole: 

s/5 59 $ 22 5 l 



WB-4N-1 300+1280Holes 

s 23 50 s 27 03 


WB-6N 500 +1920 Holes 

$ J5 58 c 


Post and Package for up to $20 value is $1. From $20 - $50 is $3. $50 up add $5. 
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Five-mode logic pulser probe 


Undoubtedly, one of the most useful and convenient test 
instruments for designing and trouble-shooting digital 
circuitry is the logic probe. However, regardless of its 
sophistication it can only observe the circuit under test. 

The solution to this problem is a logic pulser used in 

conjunction with the logic probe. Philip J. Jones 



The completed probe — smart and business-like! 
pulse mode and four pulse trains of 


A LOGIC PULSER is an instrument 
which injects pulses into a digital 
circuit. 111686 pulses are of opposite 
state to the point being injected and are 
of very short duration to avoid damage 
to the logic element whose output is 
being forced to the opposite state. 
Ideally, both single pulses and pulse 
trains of various frequencies should be 
available. 

The logic pulser has many uses. Say, 
for example, a four-stage binary counter 
is suspected of being faulty. A pulse to 
the reset pin will reset it; single pulses 
are then fed to the clock and the four 
outputs are observed with the logic 
probe. Any counting fault will become 
evident as the various counts are cycled 
through. If a seven-stage counter is 
under test, the pulses are most con¬ 
veniently injected in the form of a pulse 
train of the required frequency. Further 
examples will suggest themselves 
during use. 

The pulser described here operates 
from a wide range of supply voltages 
and is compatible with both CMOS and 
TTL ICs. It has five modes: a single 


frequencies 1,10,100 and 1000 Hz. The 
frequencies are largely dependent on 
the supply voltage, but in practice a 
precise value is not required. Single 
pulse injection and mode selection are 
achieved through the use of a touch 
switch. Briefly touching the switch 
injects a single pulse, whilst touching 
the switch for more than one second 
advances the pulser to the next mode. 
The current mode is shown on an LED 
display. 


Pulse width is 4 /as, which represents 
a compromise between the much 
shorter width acceptable for normal IC 
inputs and the longer width required 
for, say, an interrupt to a micro¬ 
processor. The pulser obtains its power 
from the power supply of the circuit 
under test, which is assumed to be 
sufficiently regulated and filtered. 

Construction 

Construction of the pulser is largely left 
to the reader due to the varying nature ^ 



SPECIFICATIONS ETI-154 

• CMOS or TTL compatible 

• Supply voltage: 5 to 15 volts (18 V 
max.) 

• Output impedance: approx. 10M 

• Pulse width: 4 /as 

• Five modes: 

— single pulses 

— four pulse trains of approx, 
frequencies 1 , 1 0, 100 and 
1000 Hz 

• Current mode displayed on seven- 
segment LED display 

• Pulse injection and mode selection 
by single touch switch 


The completed probe — but disassembled! No pc board is used, the components are wired directly 
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of pulser housings, etc, although a 
detailed description of the prototype 
construction is given for those who wish 
to make a normal pen-sized pulser. 
Many of the details given will be applic¬ 
able to most forms of construction. 

The pulser housing used was a Pilot 
"Ball Liner” pen obtainable from 
stationery stores, which has a length of 
120 mm and an internal diameter of 
* 8.5 mm. Whatever housing is chosen it 
Inessential that it be made of plastic or a 
milar non-conducting material. 

• Direct point-to-point wiring has been 
Employed in favour of a printed circuit 
•f board due to the prohibitive amount of 
I space a board requires. To give the com- 
f ponents the necessary support, a unique 
5 construction technique has been used. It 
involves the use of the ICs themselves to 
form the base for construction! 

Firstly, the narrow part of the IC pins 
are cut off and the remaining stems are 
pushed up tight against the IC package. 
Then the comers of the top face of the IC 
are rounded. This is most easily done 
with an electric sander or grinder. 



-PARTS LIST — ETI-154- 

Resistors.all 'AW, 5% 

R1 .390k 

R2 .2k2 

R3 .1M 

R4.R7.10M 

R5 .6M8 

R6 680R 

R8 .1M2 

R9 100k 

RIO .10k 

Semiconductors 

IC1 .4081 

IC2.40106 

IC3.4017 

IC4.4016 

Q1.Q3.BC548 

Q2 .BC558 

01 .1N914 or similar 

LED.D.Small, common-cathode 

7-segment display 

Capacitors 

C1,C2.150n/16V tantalum 

C3 .220n/16V tantalum 

C4 .10p ceramic 

C5.C6.2n2 ceramic 

Miscellaneous 

Twin lead with black and red alligator clips or 
E-Z hooks; 2.5 mm plug and socket (optional); 
pulser casing, tip, and two pins. 

Price estimate 

We estimate that the cost of purchasing all the 
components for this project will be in the range: 

$9 - $11 

Note that this is an estimate only and not a 
recommended price. A variety of factors may 
affect the price of a project such as — quality of 
components purchased, type of pc board (fibre- 
glass or phenolic base), type of front panel (if 
used) supplied etc—whether bought as separate 
components or made up as a kit. 




To fit inside the small pen barrel, each IC has the 
top ground down to a round shape and the pins 
cut back, as shown. 

Finally, the IC packages are glued end- 
to-end with epoxy resin or other suitable 
glue. This procedure is really quite 
straightforward and is illustrated in the 
diagrams on page 56. 

Now, a note on the vulnerability of 
the CMOS ICs involved. CMOS tech¬ 
nology has come a long way since it was 
first introduced and as a result the 
chance of an IC being damaged by the 
above procedure is very small. Never¬ 
theless, as a safeguard against later 
disappointment, it is advisable to check 
the ICs at this stage. 

The next step is to mount the com¬ 
ponents and wire up the circuit. As far 
as the components themselves are con¬ 
cerned, they are best purchased over the 
counter so that the smallest of each can 
be selected from the supplier’s stocks. It 
is surprising how much the size can 
vary of, say, tantalum capacitors of the 
same value from the same manu¬ 
facturer. The hookup wire should be the 
single strand, plastic-coated type and 
have a total thickness of about 0.5 mm. 

The component leads should be bent 
and cut before soldering with a 
minimum of solder. It is important to 
hold, rather than press, the components 
in position while soldering, as joints 
soldered under stress may come apart. 
With care, all the components including 
the LED display can be mounted on top 
of the IC base except for the output 
transistors and the zener diode, which 
are best mounted at either end. The 
transistors may be filed down to make 
fitting easier. 

At this stage, the unit should be 
tested. Upon applying power, segment 
'd’ should light up, and briefly touching 
the two touch wires should result in a 
pulse at the output. Advancing to the 
pulse train modes should result in the 
corresponding LED segments lighting 
and the corresponding pulse trains 
appearing at the output. Finally, after 
the 1 kHz pulse mode, the pulser should 
return to the single pulse mode. If some, 
or all, of these functions fail to work 
correctly, read the circuit description 
and track the fault down with a multi¬ 
meter or logic probe. The most likely 
faults are incorrect wiring and dry 
joints. 


With the pulser now functi 
correctly, construction of the ht 
can proceed. This involves provii 
window for the LED display and I 
the contacts for the touch switcl 
display window can be provid 
follows; drill an oversized hole 
diameter, say, 4-5 mm. Insert i 
transparent plastic disc (the j 
used in Kodak slide boxes is id< 
sufficient diameter to ensure a tif 
Due to the curvature of the housir 
disc will have protruding edges 
can be trimmed with a razor 
Finally, a paper label with the c 
sized window cut in it can be fixe 
the disc with Contact or a similar 
parent, adhesive plastic coverinf 
circuit should be fitted in place 
the plastic disc is positioned 
purpose of the oversized hole mas! 
the correct-sized paper window 
reduce the precision required 
positioning the circuit and LED di; 

The contacts for the touch swit 
made from two pins. Cut each pin 
3 mm below the head. Then soldi 

-HOW IT WORKS — ETI-154 

In the single pulse mode, touching the 
switch contacts makes the output of IC 
low, with R1 and Cl eliminating s 
bounce. The output of ICIb then goes 
producing a short, positive pulse at the c 
of IC2b. The pulse width is determined 
and C5 and is approximately 4 ,iS. This 
is then fed to the two AND gates, ICIi 
ICId, one of which is enabled and 
switches on the appropriate output trans 
The AND gate enabled is determined t 
state of the point being injected. If it is hig 
output of ICIa is high, which enables gati 
through R3. Thus, TR3 turns on and injec 
required negative pulse. The complemc 
situation occurs if the point being injec 
low. The RC combination, R3 and C4, pre 
the pulser from responding to its own pi 
Base resistors are not required for the o 
transistors due to the very short pulse w 
In the single pulse mode of operatioi 
zero output of the 4017 is high, which c 
switch IC4d, thereby disabling the Sc 
oscillator. However, touching the switc 
more than one second charges C2 suffic 
to cause the output of IC2e to go high, i 
advances the 4017 counter. Switch IC4d c 
and IC2f begins to oscillate at 1 Hz. The s< 
wave at the output is fed to the remaining 
of IC1 b and hence a 1 Hz pulse train is inje 
Further advancing the counter increasi 
pulse frequency by switching in resisto 
to R10. The counter outputs are also us 
drive a seven-segment LED display, \ 
indicates the current mode. The ‘5’ outpi 
1) from the counter is connected to the 
input, hence returning the pulser to the s 
pulse mode. Capacitor C6 ensures the 
pulser will come on in the single pulse i 
when the power is applied. 

Zener diode, DI, provides overvc 
protection and reverse polarity prote 
should the power be incorrectly applied. 
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enamelled or silk-covered wire to the 
bottom of the cut pins, ensuring that the 
resultant joint is not appreciably larger 
in diameter than the pin itself. 

Drill two holes of appropriate 
diameter and spacing in the housing 
near the tip. Feed the wires from the 
pins through the holes and out the tip 
end and push the pins in position. 
Lightly touching the pinheads with a 
clean iron tip will set them in position. 

The pulser tip used in the prototype 
vyas a gold-plated pin from a computer 


plug. It certainly looks the part, but a 
metal darning needle or similar object 
could equally well be used. The original 
plastic tip from the pen can be drilled to 
fit the tip chosen and the whole lot glued 
at the appropriate stage. 

The circuit can now be positioned. 
The two wires from the touch switch 
circuitry should be of the type used for 
the pinheads and both these wires and 
the pulser tip wire should have lengths 
longer than the pulser housing. These 
three wires can be fed through the 


housing and the circuit then pushed i 
position with the LED display below 
oversized hole. The five wires now ] 
truding from the tip end can be cu 
20 mm length and the four touch w 
paired, soldered, insulated, and pus 
back into the housing. The remain 
wire is soldered to the pulser tip, w! 
is then glued in place. The LED disp 
window is completed as previoi 
described. 

The two power supply leads 
terminated with a 2.5 mm socket.! 
enables leads of various lengths v 
various clips to be substituted; howe' 
the use of the plug and socket 
optional. 

The logic pulser is now complete, i 
will find many uses, in both design 
and trouble-shooting digital circuitr 






4081 

40106 

4017 

4016 


Positioning of the ICs, bottom view. The dot indicates pin 1 on each. 



Location of the components inside the pen barrel. 


Direct 
^Computer 
\ Bales I 

a / 


MAIL ORDER 
TO 

AUSTRALIA 


\\ J 32 Lloyd Avenue, Cremorne, 
Sydney 2090. 

£7 (02) 908-2235. Tlx AA20149. 


BUSINESS HOURS: Our office is open between 9 and 5 
weekdays and also 7 to 10pm Monday through Thursday so 

that our Australia wide clients can use STD when it’s cheap 
(after 9pm save 60 percent on your call). 

SERVICE: We provide full service, equal to any in the business, 
on all our lines. We support fully the manufacturer’s warranty 
and provide complete after warranty service. 

PAYMENTS: 1. Bank cheque 

2. Local Letter of Credit — ask your bank. 

3. Personal cheque — allow time to clear. 

4. For organizations who must receive delivery before payment 
we are strictly 7 days with a surcharge of 3 percent of the total 
invoice value applying for 30 days. 

A receipt will be issued immediately for all monies received. 

If you desire the protection of a written contract between us we 
can issue you with a Proforma Invoice (or quote). 

DELIVERY: (door to door) 

1. Customer pick-up (by arrangement) from our premises. 

2. To capital cities — everything except big printers, colour 
monitors and peripheral cards — $15.00 each article. 

To all other places — NSW $20; Vic, Qld, SA $27; WA $38; Tas 
$30; each article. 

3. Peripheral cards — $4.00 each by certified mail. 

These prices include full insurance and also apply each way for 
goods returned for post warranty service. 


APPLE DISCOUNTED 

AND NOW ... 

FREE FREIGHT ON WARRANTY REPAIR! 

This measure is another step in our scheme to sell Australia 
wide. The barrier for all Australians to buy from us is indeei 
small since we offer: 

• Large discounts on Apple products and substantial discount 
on other products. • Freight and insurance at $15 per article t 
any capital city and between $20 and $38 for anywhere else 

• Two day despatch on most items. • Free freight am 
insurance on any warranty repair for everyone except Sydney 
siders. • An increasing amount of informative written materie 
available on request. • Phone contact when STD is cheap. 
Our free software and hardware catalogue contains helpfi 
information and all our prices. Here’s just a few: 

THIS MONTH’ 

SPECIAL 

(order this mon 
deliver next) 

16k Apple II plus 
16k Apple II 
plus + 32k 
Trendcom 200 Printer 
Z80 Softcard 
M.H. Clock 
M.H. Music System 

For tax paid prices add Prices subject to change and 

15 per cent. exclude delivery charges. 

PLEDGE: If there are any orders that we cannot supply fror 
stock, a despatch date will be specified on your receipt. Failur 
to despatch by this date will require us to immediately an 
automatically issue a full refund, unless otherwise instructed b 
yourself. 


APPLE CLOCK CARD 
(by California Computer Systems) 
$148 tax free $170 tax paid 


$1220 Disk $631 

Disk Add On $47i 

$1340 MX-80 Printer/ 

$630 Interface $901 

$333 Graphics Tablet $74. 

$245 CCS Serial Interface $15' 

$458 Apple H.S. Interface $17! 
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Era LEC1 75000 SERIES 

P.C.B. 



TRANSFORMERS 


Ideal for electronic instruments, power 
supplies, emergency lighting systems, 


Features 

• Designed to suit standard 0.1" P.C.B. grid. 

• Lightweight and convenient. Simply 
solders into position. 

• Insulated to Australian standard C 126. 

• Low price. 


Dimensions 
All dimension in mm. 


Size 

1VA 

2/3VA 

5/7VA 

10/12VA 

Width 

30 

35 

411 

48 

Depth 

25 

30 

33t 

40 

Height 

26 

30 

31 

36 

Weight 

70gm 

90gm 

150gm 

260gm 


tMay also be supplied as 43x36 


• Available in 7 ratings —1,2,3,5,7,10 and 
12 V. A. 

• Can be supplied in multi-tapped or dual 
winding form. 

• Telecom approved. 

• Readily available in large or small 
quantities (min 50). 

Specially designed 
for printed circuit 
board mounting. 


SEND FOR DATA SHEET 


H2LEC 


A&R ELECTRONICS 


890661 


QUALITY PRODUCTS 


PTY VICTORIA: 
i Tn ‘ N.S.W.: 789 6733 

STH.AUST.: 516981 

A MEMBER OF THE A&R SOANAR ELECTRONICS GROUP SaUST? 3m 9522 

TASMANIA: 31 6533 


0 Lexton Road, Box Hill, Vic., 3128, Australia. Telex; 32286 
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Babani Books 


HOW TO BUILD ADVANCED SHORTWAVE RECEIVERS 

Full practical constructional details of receivers with performance equal to 
commercial units. Also add-on' circuits of Q meter, S meter, noise limiter etc. 

226 S4.60 

BEGINNERS GUIDE TO BUILDING ELECTRONIC PROJECTS 

Enables total beginners to tackle electronic projects. Includes component 
identification, tools, soldering, building methods, cases, legends etc etc. 
Practical basic projects are included. 

227 $4.60 

ESSENTIAL THEORY FOR THE ELECTRONICS HOBBYIST 

This book supplies hobbyists with background knowledge, tailored for his or 
her specific requirements and presented in a readable manner with minimum 
maths. Purpose-designed examples illustrate applications. 

228 $4.60 


LINEAR 1C EQUIVALENTS & PIN CONNECTIONS 

Similar to BP40 but deals with linear ICs. 

BP41 $10.00 


HOW TO MAKE WALKIE-TALKIES 

Practical circuitry and construction of transmitters, receivers and antennas. A 
book of great interest to the licenced operator especially. This book was written 
with the UK licencing regulations in mind. Some parts may not accord with 
local regulations. 

BP43 $5.50 


IC555 PROJECTS 

One wonders how life went on before the 555! Included are basic and general 
circuits, motor car and model railway circuits, alarms and noise makers plus 
section on subsequent 556,558 and 559s. 

BP44 $6.45 




1ST BOOK OF TRANSISTOR EQUIVALENTS & SUBSTITUTES 

Complete transistor equivalents. Plus 25 000 transistors with alternatives and 
equivalents. Covers devices from UK, USA, Germany, France, Europe, Hong 
Kong etc. See also 211 and BP14. 

BP1 $2.25 


PROJECTS IN OPTO-ELECTRONICS 

Included are simple circuits using LEDs as well as sophisticated designs such 
as infra-red transmitters & receivers, modulated light transmission and photo 
projects. 

BP45 $495 


HANDBOOK OF RADIO, TV, INDUSTRIAL & TRANSMITTING 
TUBE & VALVE EQUIVALENTS 

Equivalents book for amateurs and sen/iceman. More than 18 000 old and 
new valves from UK, USA, Europe, Japan et al. CV (military) listings with 
commercial equivalents included. 

BP2 $2.25 


2ND BOOK OF TRANSISTOR EQUIVALENTS & SUBSTITUTES 

Data on devices not included in BP1. This book supplements BP1, i.e. no data 
is duplicated. 

BP14 $4.05 


52 PROJECTS USING 1C 741 

A must for those interested in any way in this inexpensive and versatile 1C. 
European best seller! 

BP24 $3.50 


ELECTRONIC CALCULATOR USERS' HANDBOOK 

Invaluable for all calculator users. Presents formulae, data, methods of calcu¬ 
lation, conversion factors etc, often with examples. Includes way to use simple 
calculator for trig functions (sin, cos, tan); hyperbolic functions (sinh, cosh, 
Itanh); logs; square roots, and powers. 

BP33 $460 


50 CIRCUITS USING GERMANIUM, SILICON & ZENER DIODES 

Contains 50 interesting and useful circuits and applications in many different 
branches of electronics. 

BP36 $2.75 


LM 3900 1C PROJECTS 

Unlike conventional op-amps, the LM 3900 can be used for all the usual 
applications as well as many new ones. It's one of the most versatile, freely 
obtainable and inexpensive devices around. This book provides the ground¬ 
work for simple and advanced uses — it s much more than a collection of 
projects. Very thoroughly recommended. 

BP50 $4.95 


ELECTRONIC MUSIC & TAPE RECORDING 

Shows how electronic music can be made at home with simple and 
inexpensive equipment. Describes how sounds are created and recorded to 
build up final compositions. Includes how to build a small studio including 
mixer and effects units 

BP51 $460 

LONG DISTANCE TV RECEPTION (TV-DX). 

Written by UK authority, the book includes many units and devices made by 
active enthusiasts. A practical and authoritative intro to this unusual aspect of 
electronics. 

BP52 $4-60 


PRACTICAL ELECTRONIC CALCULATIONS & FORMULAE 

For the practical person s workbench. Bridges gap between technical theory 
and cut-and-dried methods which work but leave the experimenter unfulfilled. 
There's a strong practical bias. Tedious and higher maths avoided where 
possible. Many tables included. This one's a beauty! 

BP53 $8.25 


50 PROJECTS USING RELAYS, SCRs & TRIACS 

Relays, SCRs and Triacs are used in motor speed control, dimming, heating, 
timers, light sensitive devices, warning circuits, light modulators, priority indi¬ 
cators, circuit breakers etc. Book gives tried and proven circuits allowing easy 
modification to suit special needs. 

BP37 $4.60 

DIGITAL ICs & PIN CONNECTIONS 

Equivalents and pin connections of popular user-orientated digital ICs. Details 
of packaging, families, functions, manufacturer, and countries of origin. 
Includes Fairchild, Ferranti, Harris, ITT, Motorola, National, Philips, RCA, 
Signetics, Sescocem, SGS-Ates, Siemens, SSSI, Stewart Warner, AEG- 
Telefunken, Texas, Teledyne. Companion volume to BP41 
BP40 $900 


ELECTRONIC SECURITY DEVICES 

Simple and also sophisticated alarms using light, infra-red and sonics; also 
gas and smoke detectors, flood alarms, doorphone and baby alarms etc. 

BP56 $5.35 


HOW TO BUILD YOUR OWN SOLID-STATE OSCILLOSCOPE 

Project divided into sections for builder individually to construct and test — 
then assemble into complete instrument. Includes short section on scope 

BP57 $5.50 
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PRACTICAL CONSTRUCTION OF PRE-AMPS, TONE 
CONTROLS, FILTERS, & ATTENUATORS 

How to construct a variety of magnetic tape recording, microphone, and disc 
pre-amps; plus tone controls, rumble & scratch filters, attenuators and pads 
etc etc. 

BP60 $5.30 

BEGINNERS’ GUIDE TO DIGITAL ELECTRONICS 

Covers all essential areas including number systems, codes, constructional 
and sequential logic, analog/digital/analog conversion 

BP61 $3.50 

BEGINNERS’ GUIDE TO MICROPROCESSORS & COMPUTING 

Introduction to basic theory and concepts of binary arithmetic, microprocessor 
operation and machine language programming. Only prior knowledge 
assumed is very basic arithmetic and an understanding of indices. 

BP66 $6.40 

ELECTRONIC GAMES 

How to build many interesting electronic games using modern ICs. Covers 
both simple and complex circuits for beginner and advanced builder alike 
Good one! 

BP69 $6.40 

A MICROPROCESSOR PRIMER 

This small book takes the mystery out of microprocessors. It starts with a 
design for a simple computer described in language easy to learn and follow. 
The shortcomings of this basic machine are then discussed and the reader is 
shown how these are overcome by changes to the instruction set. Relative 
addressing, index registers follow as logical progressions. 

An interesting and unusual approach. 

BP72 $6.40 

REMOTE CONTROL PROJECTS 

Covers radio, infra-red, visible light, ultrasonic controls. Full explanations are 
provided so that the reader can adapt the projects for domestic and industrial 
as well as model use. 

BP73 $7.15 

ELECTRONIC TEST EQUIPMENT CONSTRUCTION 

Describes construction of wide range of test gear including FET amplified 

voltmeter, resistance bridge, field strength indicator, heterodyne frequency 

BP75 e,C $6 .40 


POWER SUPPLY PROJECTS 

Designs for many power supplies including simple unstabilised, fixed i 
variable voltage regulators — particularly for electronics workshops. A 
included are cassette power supply, Ni-Cad charger, voltage step-up circ 
and simple inverter plus info on designing your own supply. All designs 
low voltage types for semiconductor circuits. 

BP76 $ 6 

RADIO CONTROL FOR BEGINNERS 

How complete systems work with constructional details of solid state tra 
mitters and receivers. Also included — antennas, field strength meter, cry: 
controlled superhet, electro-mechanical controls. Ideal for beginners. Seel 
dealing with licencing etc not applicable to Australia. 

BP79 $6 


POPULAR ELECTRONIC CIRCUITS — BOOK I. 

Yet more circuits from Mr. Penfold! Includes audio, radio, test gear, mi 
projects, household projects and many more. An extremely useful book fo 
hobbyists offering remarkable value for the designs it contains. 

BP80 $7 


ELEMENTS OF ELECTRONICS 

This series provides an inexpensive intro to modern electronics. Althoi 
written for readers with no more than basic arithmetic skills, maths is 
avoided — all the maths is taught as the reader progresses. 

The course concentrates on the understanding of concepts central to el 
tronics, rather than continually digressing over the whole field. Once 
fundamentals are learned the workings of most other things are soon 
vealed. The author anticipates where difficulties lie and guides the rea 
through them. 

BOOK 1 (BP62): All fundamental theory necessary to full understanding 
simple electronic circuits and components. 

BOOK 2 (BP63): Alternating current theory. 

BOOK 3 (BP64): Semiconductor technology leading to transistors and ICs 
BOOK 4 (BP77): Microprocessing systems and circuits. 

BOOK 5 (BP89): Communications. 

This series constitutes a complete inexpensive electronics course of 
estimable value in hobby or career. 


Books 1/2/3 
Books 4/5 


$8.25 (eat 
$10.80 (eat 


ORDER FORM 


Please forward 


Book Qty 

BP1 

BP50 ... 

BP69 

205 

BP2 

BP51 . . . 

BP70 

207 

BP14 ... 

BP52 ... 

BP72 

211 

BP23 . . . 

BP53 ... 

BP73 

213 

BP24 .. . 

BP55 .. . 

BP75 

218 

BP27 .. . 

BP56 .. . 

BP76 

220 

BP33 ... 

BP57 ... 

BP77 

221 

BP36 .. . 

BP58 ... 

BP78 

222 

BP37 .. . 

BP60 .. . 

BP79 

223 

BP38 .. . 

BP61 . . . 

BP80 

224 

BP40 . . . 

BP62 ... 

BP82 

225 

BP41 . . . 

BP63 . . . 

BP86 

226 

BP43 . . . 

BP64 . . . 

BP87 

227 

BP44 . . . 

BP66 . . . 

BP88 

228 

BP45 ... 

BP67 . . . 

BP89 


Trade enquiries welcomed 
Send to ETI Book Sales, 4th Floor, 

15 Boundary St, Rushcutters Bay NSW 2011. 
Please allow 4 - 5 weeks for delivery. 

Post & handling: 

1 - 4 books: $1.35 11 -20 books: $3.50 

5-10 books: $2.70 over 20 books: $5.00 

I encloses .(inc.p&h.) 

Name. 

Address . 


PLEASE NOTE: Following titles being reprinted. 

Delivery expected within six weeks ... 160, 202, BP39. . postcode 
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r Introducing ADS-8000 SINGLE BOARD COMPUTER ^ 


• Z80 CPU • 64K RAM *41/0 PORTS • F. DISK CONTROLLER 



INTRODUCTORY PRICE 

$940 


STANDARD 

4MHzZilog Z80A CPI 
64K fast 200ns 
Dynamic RAM 
Floppy disk controller 
— IBM 3740 format 
2 RS-232 Serial 
communication ports 
Printer interface — 
parallel Centronic type 
General purpose 
parallel interface 


FEATURES 

• OTC counter/timer 

• CP/M 2.2 Disk 
operating system 
available 

• All l/C’s are socketed 

• Standard I/O 
connectors provided 
on board 

• FULLY ASSEMBLED 
AND TESTED 


IMMEDIATE DELIVERY OEM/TRADE ENQUIRIES WELCOME 


CP/M 2.2 DISK OPERATING SYSTEM $130 


Available Software 

• FORTRAN • COBOL • BASIC • CBASIC • PASCAL • WORD-PROCESSING • ACCOUNTING PACKAGES 


MICROCOMPUTER POWER SUPPLY $180 

5 Volts at 5 Amps; 12 Volts at 0.4 Amps; 24 Volts at 3 Amps; -5 volts 0.4 Amps; -12 Volts at 0.4 Amps 
Include: Cable to computer board. Cable to 2 Floppy disk drives 


Y-E DATA 

FLOPPY DISK DRIVE 
$650 

Double Sided 
FM/MFM Recording 
Shugart SA850 
Compatible 

3M FLOPPY DISKETTES 
$62 PER 10 

Double sided 
Double density 


TELETYPE 43 TERMINAL 
$1300 

Keyboard/Printer 

INTERTUBE II 
VIDEO TERMINAL 
$1250 

80 X 24 screen format, 
Numeric key pad, 
Microprocessor controlled. 

CABLES $30 each 

RS-232, PARALLEL 
PRINTER, TELETYPE, 
FLOPPY DISK 
OTHERS MADE TO 
SPECIFICATIONS 


ITOH 8300 PRINTER 

$770 

TRACTOR FEED 80 column 
125 chars/second 

TEC DAISY WHEEL PRINTER 
$1670 

Word processing quality 
45-50 chars/second 
381 mm (15") max paper 
width 

QANTEX 6000 PRINTER 
$1600 

136 column 9 X 9 dot matrix 
150 chars/second, logic 
seeking 

True descenders 


All prices tax free for retail prices add 15 percent. 

P&P 

$3 Light Items 

, ADVANCED DIGITAL SYSTEMS $10 Heavier Items j 

^34 CENTRAL AVE., MANLY NSW 2095. TELEPHONE (02) 977-6955. MAIL ORDER: PO BOX 138 FIVE DOCK NSW 2046^ 


__ __ am prices ra: 

fl 9 Systems 
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Australia’s 
Transistor House 

TO 92 PACKAGE TRANSISTORS 
FROM THE INDUSTRY LEADERS 


BC 647,548,549,557,558,559, 
5 cents each in lots of 100 

(plus sales tax if applicable) 




vsi 

ELECTRONICS 
C AUSTRALIA] 
PTY LTD 


The Distributor Offering Something Unique - Service 

Adelaide 51 6483 • Brisbane 52 4261 • Melbourne 877 5311 • Perth 328 8091 • Sydney 439 8622 





Lab Notes 


Attenuator ups and downs 


One of the most important types of artillery in the design 
engineer’s armoury of ‘vital weapons’ is the apparently 
simple passive circuit known as the ‘attenuator’. Naturally, 
these apparently simple weapons are full of nasty little 
surprises and have a tendency to explode in the face of the 

unwary designer, says Ray Marston. Ray Marston 


ATTENUATORS are used to reduce an 
awkward value input or output signal to 
a lower and more convenient level. The 
simplest example of a practical attenu¬ 
ator is the 'pot’ circuit of Figure 1, which 
may be used as a volume control in an 
audio system or as an output level 
control in a simple audio generator, etc. 

The input signal to the pot attenuator 
is connected across the total resistance 
chain and the output is taken from the 
pot slider. Note that the pot effectively 
comprises an upper (Rl) and a lower 
(R2) resistive arm, thus forming a basic 
'L’-type attenuator, and that the degree 



of attenuation is determined by the 
ratio of lower arm resistance divided by 
the total resistance. 

The precise amount of attenuation 


provided by a pot is generally of little 
importance and the control is usually 
left uncalibrated. If a precise amount of 
attenuation is required, a simple 
switched potential divider network of 
the type shown in Figure 2 may be used. 
It is important to note, however, that 
this circuit is designed to feed into an 
infinite impedance, or at least one that 
is very large compared to the total re¬ 
sistance of the divider chain. 

Design tips 

The first step in designing an 
attenuator of the Figure 2 type is to 
decide what its input impedance or total 
resistance is to be. Next, the values of 
the individual resistors are determined. 
Here the design is carried out in a 
simple sequence of logical steps, there 
being as many steps as there are attenu¬ 
ator switched positions. In each of these 
steps, the circuit is considered to consist 
of an upper and a lower half only. An 
example will help clarify matters. 

Assume (as in our example) that the 
total resistance is to be 10k and that two 
attenuation positions (excluding unity) 
are required and are -s- 10 and -s- 100. 
The values for the greatest amount of 
attenuation are always determined 
first, so for -5- 100 the lowest arm must 
contain l/100th of the total resistance, 


or 100R. This gives the value for R3 and 
leaves the remaining 9900R in the 
'upper’ (Rl + R2) arm. 

The values for the + 10 position are 
next calculated and it is found that lk is 
needed for the 'lower’ arm. In this case, 
however, the 'lower’ arm consists of 
R2 + R3, but as R3 is already known to 
be 100R, R2 must be lk - 100R = 900R. 
The upper arm, Rl, must obviously con¬ 
tain the remaining 9k of the 10k chain. 

This simple design procedure may be 
expanded up to give as many attenuator 
steps as are required for a particular 
application. 



It should be noted that the simple 
attenuator circuit of Figure 2 is only 
accurate at low frequencies or when^ 
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moderately low values of resistance are 
used. At high frequencies, stray 
capacitance will shunt the values of all 
resistors and may significantly reduce 
their values and thus the accuracy of 
the attenuator. This effect is particular¬ 
ly acute when high value resistors are 
used: a mere 2 pF of stray capacitance 
represents a reactance of about 800k at 
100 kHz and will have a very signifi¬ 
cant shunting effect on any resistor with 
a value greater than a few tens of 
kilohms. 


Compensation 

This problem can readily be overcome 
by shunting all resistors with correctly 
chosen values of capacitance, as shown 
in Figure 3. 

Here, each resistor of the chain is 
shunted with a fixed capacitor, the re¬ 
actance values of capacitance being in 
the same ratios as the resistive arms of 
the attenuator. The highest reactance 
(smallest capacitance) is connected to 
the largest resistor and typically has a 
value being large enough to 'swamp’ 
strays but small enough to present an 
acceptably high impedance to input 
signals. 

This 'compensated’ type of attenuator 
is invariably used in ’scopes and various 
other types of high frequency test gear, 
as shown in the typical circuits of 
Figures 4 and 5. Once again, note that 
the compensated attenuator is intended 
to feed into a high impedance load. 

Pot pitfalls 

At this point in our discussion it may 
have dawned on you that, because of the 
effects of stray capacitance, there can be 
certain pitfalls in using pots in some 



Figure 5. Typical attenuator sections of an ac millivoltmeter. 


types of circuit. Suppose, for example, 
that you have designed an audio ampli¬ 
fier with a beautifully flat frequency 
response but have, in a moment of mad¬ 
ness, fitted it with a 500k volume 
control. You will (hopefully) not be 
unduly surprised to subsequently find 
that, at low volume settings, stray 
capacitance of a few picofarads across 
the upper arm of the pot causes the 
amplifier’s treble response to be boosted 
by several dB at 12 kHz or so! 


Again, suppose that you have < 
signed a superb LF sine/squs 
generator which produces square wa\ 
with rise and fall times of a mere 50 
or so, but have fitted the beast wit! 
simple 10k pot as an output le' 
control. Naturally, you will not 
surprised to find that the few picofara 
of strays across the upper arm of the i 
act as a reactance of only a couple 
thousand ohms to your fast rise and f 
time signals and consequently cat 



Figure 4. Section of a typical scope ‘ Y’ amplifier attenuator. 
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Figure 6. Two popular types of matched-resistance attenuator. 


your square waves to appear incredibly 
'spiky’ at low amplitude settings. 

Both of the above problems can be 
solved or minimised by using pots with 
sensible low resistance values, bearing 
in mind the effects of strays at the 
operating frequencies in question. 


Matched-resistance 

attenuators 

Often, an attenuator is needed to feed 
into and/or from a fixed load of some 
kind, in which case the simple potential 
divider types of circuit discussed above 



COMMON 


Figure 7. Three identical 20 dB 600R T attenuators cascaded to make a 0-60 dB switched attenuator unit. 




are of little use. Instead, one of the many 
versions of the so-called matched- 
resistance attenuator must be used. 
Two of the most popular attenuators of 
this type are shown in Figure 6, to¬ 
gether with their basic design formulae. 
Note that these formulae are valid only 
when the attenuators are correctly ter¬ 
minated at each end. 

The 'T’-type attenuator is a perfectly 
simple design and several sections can 
readily be cascaded to form variable 
attenuator networks, as shown in the 
practical circuit Figure 7. Here, the 
attenuation can be varied from 0 dB to 
60 dB in 20 dB steps by switching 
individual sections into or out of the 
circuit. 

The 7T attenuator sections cannot be 
directly cascaded, as is made clear in 
Figure 8. Nevertheless, sections can be 
cascaded in modified form to produce a 
laddered attenuator network, the most 
popular of all attenuator types. 

Looking at Figure 8, you can see that 
if three individual n sections are wired 
in cascade (Figure 8a) their adjacent R2 
sections connect in parallel to give an 
impedance of P/2 (Figure 8b), while the 
two R2 end sections have impedances of 
P. If an external load, RL, is simply 
switched to the different outputs of the 
cascaded jt attenuator sections (Figure 
8 c) the load will clearly see impedances 
of roughly half of the correct value and 
so be severely mismatched. To put 
things right, the formula for the com¬ 
ponent values of the ladder network of 
Figure 8c are re-jigged as shown. 

The ladder attenuator of Figure 8c is 
very widely used in AF and RF signal 
generators. Figure 9 shows the practical 
circuit of a fully variable 600 ohm 
attenuator that can be used in sine/ 
square generators, etc. The odd resistor 
values (correct within 2%) can be made 
up by wiring pairs of resistors in series 
or parallel. • 



Figure 9. Practical 600R output attenuator network 
for a modern sine/square generator. RV1 gives 
fine control. SW2 gives coarse control. 
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KITS 


ETI567 Core-Balance Relay 


i I 


*48 


ETI 329 Expanded Scale 
Vehicle Ammeter 


eti 


g\“' *n 


S100 Prom Boa 



P.O.A. 


ETI 256 

Humidity Meter 


UHF TV Converter 
ETI-730 


Universal ReU 
Board ETI 25] 


, 


f 


ETI 599 Infra-Red 
Remote Control 


ET11501 Negative Ion 
Generator 


ETI 729 UHF T 
Masthead 



• > _• 


*76 


*42 



VA 


Series 5000 Mosfet $275 


ETI 572 Digital PH Meter 

*97 


ETI 568 Light & S 
Flash Kit 


ET11477 Series 5000 Mosfet Power Amp 

All parts individually available. *58 
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ETI 475 AM Tuner 



COMPONENTS SPECIAL 


2716’a 

2708’s 

2114’s (450ns) 
4116 (200ns) 


$1 

$' 

$; 

$: 


425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. PH (03) 489-8131. 
RITRONICS WHOLESALE PH (03) 489-7099, MAIL ORDERS PH (03) 481-1436. 
























ROD IRVING ELECTRONICS 

425 HIGH STREET, NORTHCOTE 3070. MELBOURNE. PH (03) 480-8131 


:TI 330 CAR ALARM 



$32 


1258 MINI-DRILL CONTROL 


PRICE 

$8 



1154 LOGIC PULSAR 


PRICE 

jETI t totic-fl>ruu» =gg ~= $1 ^ 




KITS 


Playmaster Graphic Analyser kit. 

EA 79SF9 Sound Flash Trigger 
ETI585R Ultra Sonic RX 
ETI585T Ultra Sonic TX 
ETI576 Electromyogram kit 


.... $99.50 
$15.00 

.$15.95 

.$8.95 

.$89.00 



ET1147 Oct ’80 Electronic Load kit parts. 
ETI 372 Turn Hazard Unit kit parts. 



EA Digital Engine Analyser Oct 80 80TM8a/10 
Kit parts inc. front panel. 



EA Car Battery Voltage Monitor Oct EA kit parts. .. 

EA Bipolar Train Controller Nov 80 kit parts. 

EA Digital Storage CRO Adaptor Nov 80 kit parts.. 
EA Light Beam Relay Nov 80 kit of parts.. 

EA... 


....$6.50 

$26.00 

.$78.00 

$13.00 

$15.00 


SUPER SPECIAL 

COMPUTER COOLING 
FANS 4 INCH 
$19.50 



For heavier items add additional postage. Extra heavy items sent Comet freight on. Prices subject to change without 
notice. Send 60c and SAE for free catalogues. Minimum pack and post $1.00. Bankcard Mail Orders welcome. 

























Ideas for 
Experimenters 


These pages are intended primarily 
source of ideas. As far as reasonably po 
all material has been checked for feasi 
component availability etc, but the ci 
have not necessarily been built and tes 
our laboratory. Because of the nature i 
information in this section we cannot 
into any correspondence about any « 
circuits, nor can we produce construe 
details. 


VLF ramp generator 


It is always satisfying to exploit the 
otherwise unwanted property of a 
device — the reverse bias current of a 
leaky germanium diode, in this circuit 
from G. Malloy of Whitby, UK. 

The reverse saturation current is 
typically a few microamps for the OA90 
and is relatively constant over 2-10 V. 
This constant current is used to linearly 
charge the capacitor in the relaxation 
oscillator built around the 741. 

When the diode becomes forward 
biased the capacitor is rapidly dis¬ 
charged by the limited output current of 
the op-amp. Frequencies below 0.01 Hz 
are possible, though measures may 
have to be taken to improve the 
linearity of the ramp. 

PR1 allows some degree of dc offset of 
the ramp, and the source follower (Ql) 
reduces the loading on the capacitor, 
which tends to degrade the ramp’s 
linearity. For the same reason tantalum 
or RBLL electros (i.e: low leakage) types 
should be used for large values of Cl. 
Linearity can be further improved by 
the use of a FET input op-amp such as 
the 3140. 






Figure 1. 


3K 


The frequency can be made variable 
by using the FET constant current 
generator shown in Figure 2, which 
should replace the diode, Dl. With RV1 
at 100k the current will be about 30 nA 
and roughly inversely proportional to 
RV1. This constant current generator 
needs a voltage of about 3 V to function 
well. This may require an increased 
power supply. However, the resulting 
linearity is excellent, especially with 
the suggested FET input op-amp. 



Cheap micro music box 

This circuit may be connected to the Alternative on/off control methods can 
output port of any micro to generate be used to give eight-bit resolution, 
musical notes over a range of about e.g: by using the handshake lines, if 
VA octaves. On/off control is provided available. 

by the most significant bit and the re- If the diode is replaced by a resistor, 
sistors provide seven-bit resolution, say 10k, it will be found that below a 



certain output value the voltage at p 
is insufficient to charge the capaci 
Thus the sound can be switched off. 

The resolution is sufficient to ene 
values to be found corresponding 
tones and semitones throughout 
frequency range. Current consumpt 
depends largely on the loudspea 
impedance and is generally low enoi 
for power to be taken directly from 
computer. 


i-ERRATA-- 

A rather obvious, but potentially dangeroi 
error occurred in the circuit on the top left < 
page 60 ( Power Monitor ) in the March issue, 
shows the mains active input connected to th 
earth at the output. The mains active inpi 
should instead go to the fuse. Correct yoi 
copy now. Correction slips were inserted i 
the majority of copies distributed. 
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ELECTRONICS THE FUN WAY... 

KITS AND COMPONENTS 


JULY 

SPECIALS 


JIFFY BOXES!! Now in stock 


UB1 

$2.00 

$2.50 

UB2 

$3.00 

$3.75 

UB3 

$1.60 

$1.95 

UB5 

$1.20 

$1.50 

TRANSFORMERS... Popular types... 
buy now and save!! 

21556.3,7.5,8.5,9.5,12.6,15V @ 1A 

$4.25 

$5.90 

2851 12.6 CT@ 150 mA 

$2.75 

$3.90 

667215,17.5,20,24,27.5,30V @ 1A 

$4.95 

$7.50 


CHIPS ‘N’ BITS 

KEYBOARD SWITCHES 

Mechanism 
Blank key tops 
SEMICONDUCTORS: 

2114 static RAMS 
2516 EPROMS 
4001 CMOS 
Rectangular Leds RED 

GREEN, YELLOW 
7805 regulators (T0220) 

LM309K regulators (T0220) 

BC547, BC548, BC549, BC557, BC558, BC559 


.85 

$1.50 


1N4004 1A diodes 

1C SOCKETS: SOLDER TYPE 

8 pin .20 


20 pin 

.50 

14 pin .30 


24 pin 

.65 

16 pin .30 


28 pin 

.80 

18 pin .45 


40 pin 

.90 

Probably THE BEST Price Around Town 

“D" CONNECTORS: PLUG 


SOCKET 

9 way 

$2.50 


$3.25 

15 way 

$3.00 


$4.55 

25 way 

$4.50 


$6.85 

37 way 

$6.25 


$9.75 

50 way 

$8.75 


$13.55 


S100 SOCKETS: 

1 off $8.45 5 for $37.50 

INTERSIL LCD DIGITAL PANEL METER KIT: 

Build your own LC D panel or multimeter with this evaluation kit As 
used in EA/ETI projects, kit includes display, PCB, all components 
and full instructions. $33.50 
24 WAY TEXTOOL ZERO INSERTION FORCE SOCKETS: 

Now in stock again these are ideal for EPROM burners 24 way 
GENUINE “ TEXTOOL” sockets. $14.75 
SIDECUTTERS/PLIERS: 

Ideal for your workshop, these XU RON tools are very popular with 
hobby and professionals. 

XU170 side cutters $5.50 XU475 pliers $5.50 


KIT OF THE 
MONTH: $19.95 

ETI 330 CAR ALARM 

‘Save $100 or more... INSTAL YOUR OWN CAR ALARM... 
‘EASY TO BUILD... RELIADLE OPERATION... 

‘EXCLUSIVE... FREE WARNING DECALS WITH EVERY KIT!!! 

As described in the JULY issue of ETI, this current sensing 
car burglar alarm has built-in EXIT-ENTRY delay, AUTO¬ 
MATIC RESET, FLASHING RED LIGHT, and is immune to 
transients which were the main problem on earlier alarms of 
this type. The APPLIED TECHNOLOGY kit includes, all 
components and hardware, two.WARNING DECALS and full 
construction details including our own recommended circuit 
for automatic operation from the ignition switch. 


PROJECT ELECTRONIC KITS: 

AT043 HEADS and TAILS: A mulitvibrator drives two LEDS. Only 
one remains on... a great conversation piece. $3.50 
AT044 TWO TONE DOOR BELL A simple circuit based on the 555 
timer... a very educational project.. can be used as a doorbell or 
fun toy. $4.50 

AT068 LED DICE: An ideal party game... 6 LEDS are driven by a 
CMOS counter. Also useful for electronic games. $5.75 
AT065 ELECTRONIC SIREN: Build this realistic siren generator. 
Ideal for toys, alarms and very educational. $5.50 
Note: no speaker is supplied with the AT065 kit If you require a 
good quality horn loudspeaker the C2010 is available for $7.95 


HOBBY ELECTRONICS: We also stock the full range of kits for the new 
ETI publication "HOBBY ELECTRONICS”. See our separate advert 
in HOBBY ELECTRONICS for full details. 

MICROPROCESSORS: APPLIED TECHNOLOGY is proud to be the 
leading Australian supplier of SI 00 based microprocessor kits. 
See our advertisement elsewhere in this magazine or write for a 
copy of our latest catalog. 



Illl_ OFFICE/SHOWROOM MAIL ORDERS TO: 

1* Pattison Avanua, PO Box 311, Hornsby 

U) Waitara 2077. 2077. 

Hours: 9-5 Monday to Plaaaa add $2.00 par 
OGnHCCinj Saturday. Ph. 487 2711 ordar towards coat of 
AND NOW AT GOSFORD — post and packaging. 

- ' - Watt Gosford (bahind tha Pizza Hut) (M3 24 2711, 




















PRE-PAK 

electronics p/I 


Tf. la WEST ST, 
LEWISHAM, NSW 


ord™- P.O. BOX 43 
CROYDON 2132 
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Ideas for Experimenters 


ETI-084 car alarm mods 

A number of readers, including the 
Service Manager at Dick Smith 
Electronics, Gary Crapp, have sent 
along suggested modifications for this 
alarm, which was published in our 
'Project Electronics’ book and has been 
quite a popular kit. 

The principal problem observed was 
that the alarm would reset itself after 
tripping and operating the vehicle’s 
horn. There are several suggested 
methods of curing this. Gary Crapp 
suggests linking pin 4 and pin 8 on 
each 555 (IC1 and IC2), adding a lOOn 
capacitor between pin 5 of IC1 and the 
+ 12 V rail and adding a 1000 uF 
capacitor across Cl. Geoff Sinclair of 
Williamtown, NSW, cured it by adding 
a 25 uF capacitor from pin 5 of IC2 to the 
0 V rail and adding a 4u7 capacitor from 
pin 2 of IC1 to the 0 V rail. He also in¬ 



0V (CHASSIS) 


creased the value of C3 to 25 uF. 

Rodney Hunt of Oyster Bay, NSW, 
cured the resetting problem by adding a 
horn relay (which helps the project’s on¬ 
board relay to survive longer) and a 
22 uF capacitor in the circuit shown 
here. He also replaced C3 with a 100 uF 
capacitor (giving an exit delay of seven 
seconds). By increasing C4 to 22 uF, 
Rodney also increased the reset time to 
almost two minutes. 



Entry delay can be provided in 
several ways, but that suggested by 
Rodney Hunt is the simplest we’ve seen. 
The second circuit here shows how it’s 
done. The emitter leg of Q2 on the pc 
board is lifted and this circuit inserted 
between that leg and the hole it went 
into (to pin 3 of IC1). This provides an 
entry delay of around seven seconds. 
Rodney constructed the circuit addition 
on a piece of tagboard. 


Parametric equaliser 

This parametric equaliser offers six 
bands of tone control separated by an 
octave in frequency, each frequency 
band being selected by the six-position 
rotary switch. 

Potentiometer RV1 permits the se¬ 
lected frequency band to be boosted or 
cut by 12 dB. The filter is particularly 
ideal for use with a guitar to modify and 
enhance the tonal qualities of the 
instrument. For example, the 500 Hz 
setting with cut gives a hollow funky 
sound, whilst the 500 Hz setting with 
boost gives an overdriven valve ampli¬ 
fier the raunchy sound favoured by 
many rock guitarists, but without the 
unpleasant, muddy, harsh sound result¬ 
ing from boosting the entire audio 
frequency spectrum. 

Capacitor values for the filter 
frequencies are given in the accompany¬ 
ing table. 

A neat idea from C.E. Read of 
Norwich, UK. 


FREQ (Hz) 

C2 (pF) 

C3(pF) 

a 

125 

47000 

4700 

b 

250 

22000 

2200 

c 

500 

12000 

1200 

d 

Ik 

5600 

560 

e 

2k 

2700 

270 

f 

4k 

1500 

150 
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ROD IRVING ELECTRONICS 


425 HIGH STREET, NORTHCOTE 3070, MELBOURNE, VICTORIA. 


S100 COMPUTER PRODUCTS 
16K EPROM CARD-S 100 BUSS 


32K S-100 EPROM CARD 

NEW! 



IlgSr—. fSSSSHS 


9-8131. Mail order enquiries (03) 481-1436. Ritronics Wholesale (03) 489-7099. 

I till August 15, 1981. Heavier items add additional posU 
ems sent Comet freight on. Prices subject to change with 
>0c and SAE for free catalogues. MAIL ORDERS PO BOX 
Vic 3070. Minimum pack and post $1. Telex AA 38897. 

























Dear Sir, 

I am in the process of constructing the 
ETI-475 AM tuner. I would like to be able 
to switch the whistle filter in and out of 
circuit. Could you suggest (with a circuit) 
how to do this please? Also, I have heard 
of “stereo" adaptors being used on AM 
tuners and TV sound. Have you any in¬ 
formation on these, and could you run a 
project on one of these, please, for the 
"poor” country listeners? 

Thanks for the article on the Negative 
Ion Generator. I am building several of 
these at the moment although mine are 
straight from the mains (similar to the 
Aironic — courtesy DSE!) at a cost of 
about $20 each. I had held off buying the 
parts, until your article appeared. Don’t 
worry — I was an electrician earlier on in 
the piece and still intend to buy ETI for a 
long time yet! 

Many thanks also for the article on the 
Portable Core-Balance Relay — I have 
waited a long time for this project and 
wish I had had one on several occasions 
in the past. At well under half the price of a 
commercial unit it has to be a winner! 

Now for the most useless idea of the 
year for a computer (not fit even for 
DREGS)! The bane of many commercial 
TV station watchers (this includes some 
ETI readers) are the commercial breaks. 
The affluent have their remote handheld 
control and can immediately and easily 
censor at least the sound. 

My suggestion: 

As ads are repetitious (subtle brain¬ 
washing), it should be possible to 
develop software to cover every ad on TV. 
With a home computer thus suitably 
armed, within a short time of each ad 
commencing it will take the appropriate 
action (e.g: turn over to AM or FM music 
etc) and then revert back to TV sound at 
the end of the ads. We have the tech¬ 
nology, all that is needed now is someone 
with the knowledge, and time to waste on 
developing software to do this. This 
problem has bugged me for many years 
and perhaps the end is in sight! 

On a more serious note, as there are 
now various colour LEDs available (red, 
yellow, orange, green), I would like to see 
a project on a Power Point Safety Tester. 
The commercial type uses NE-2s. It 
should be possible to build one into a side 
entry three pin plugtop (HPM 106 or 
Clipsal 418) and plug the entry hole. The 
"hinged" flap could be drilled easily and 


the LEDs glued into place. A suitable 
chart could be arranged showing the 
various possibilities and faults. 

Anyway, congratulations on a bumper 
tenth birthday issue of ETI and I hope 
there will be some more competitions this 
year. You will have to make them a little 
harder — too many people are getting all 
the answers correct, particularly those 
city people with the big libraries! 

Brian Connors 
Gunnedah NSW. 

Thanks for the complimentary remarks 
about our April issue, Brian, we hope you 
find many following issues just as stimu¬ 
lating and useful. 

With regard to the whistle filter in the 
ETI-475 Quality AM Tuner (Sept. '80 
issue), a simple switch connected in 
parallel with L3 should suffice. The switch 
could be mounted on the front panel of 
the unit and connected to L3 via either a 
short length of shielded cable or tightly- 
twisted pair made from hookup wire. Any 
slight effect on the tuning can be 
compensated for with the adjuster in L3. 

We don’t recommend operating the 
Negative Ion Generator high voltage 
board direct from the mains. It is 
dangerous and the output voltage is too 
low for effective operation of the emitting 
head. 

Now, as for the ‘ad-killing computer ’— 
firstly, there are those that would not 
share your opinions about advertise¬ 
ments (nuff said!) and secondly, what 
you’re asking is a tall order indeed in¬ 
volving lots of fast memory. Would you be 
prepared to pay the enormous cost of 
such a device for the (to you) peace of 
mind? There is a simpler way, but the 
ad-killing is done by you. The ETI-599 
Infrared Remote Control Unit can be 
arranged such that its output relay turns 
off the TV set's audio, rather than 
switching the mains to the unit's output 
socket. 

Your suggestion concerning a power 
point safety tester is a good one — keep 
your eyes peeled. As for contests, it 
seems the harder they are, the more 
readers like them! We’ve a great contest 
this issue with a Radofin ‘Adam 180' 
Teletext adaptor as a prize. Sharpen your 
wits! 

Roger Harrison 
Editor 


Dear Roger, 

Just a brief note of praise from an 
overseas traveller. As a subscriber to ETI 
back in Canada, I was quite pleased to 
see my favourite electronics magazine (I 
reckon the best!) in various Australian 
newsagencies. In your April '81 edition, I 
was quite surprised to discover, though, 
that the Australian ETI edition was the 
'parent' of several international versions, 
including the Canadian one. So much for 
North American snobbery 11 must say that 
ETI's ten years in Australia have 
produced a high quality, comprehensive 
and thoughtful magazine for electronics 
enthusiasts. Indeed, in comparison, 
Canada's ETI, and it would seem its retail 
electronics industry in general, are 
growing infants. There is so much more 
readily available to the enthusiast in 
Australia. 

Keep up the fine work! I just might 
break down, ignore the exchange rate 
(ouch!), and subscribe to both editions!! 
All the best. 

David Finley 
Willowdale, Ont., Canada 


Dear Sir, 

I have read ETI from its very first issue, 
not missing one. I also have read your 
competition for almost two decades. In 
case it has escaped your attentionrthey 
are now featuring a surprising number of 
projects which are repeats of projects 
previously published by them, albeit with 
the occasional update in the face of 
new technology. The high standard of 
originality and independence of your 
magazine is thus illuminated even more 
clearly. I congratulate you. 

‘Loyal Reader’ 


Well, thank you, L.R. — but we're not 
entirely faultless, either. In the two years 
between April 1979 and April 1981 we 
published a total of 95 projects (not 
counting items such as ‘Short Circuits’). A 
total of six were repeats, generally of 
projects four years old or more. We’ll try 
and do better in the next two years. 

Roger Harrison 
Editor 
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THE AFFORDABLE HOME COMPUTE 



IS NOW OH SALE 


Comparison Chart 

Parameter_Syst. 80 TRS-80 


Cost of basic unit with_ 

16K RAM, video monitor 8899.50* $1169 
A cassette recorder * 


When the System 80 was first 
introduced to Australia, the response 
was overwhelming! The Computer 
World was ASTONISHED at the 
QUALITY, as well as the PRICE. In 
fact, the System 80 has more features 
than the TRS-80, but with a price tag 
that is substantially less! 

Microsoft’s Level II BASIC and 
16K Memory. 

Another reason for all the commotion 
is that the System 80 uses the same, 
easy to learn, LEVEL II BASIC 
language that the TRS-80 uses! What 
does this mean? It means that the 
System 80 can run most of the 1000’s 
of programs that have been written for 
the TRS-80 Level II, 16K computer! 
This means that you have scores of 
games, educational programs, business 
programs, simulations etc, that can be 
used with the System 80. 

The System 80 is Expandable! 
Your System 80 is ready to grow with 
your needs. The S-100 Expansion 
Interface enables lots of other 
“goodies” to be interfaced to the 
System 80. For example, you can 
control up to 4 disk drives, there is a 
full Centronics-type parallel printer 
port, RS-232C serial communications 
port plus two vacant S-100 card 
sockets. All of this for $499 (X-4010) 
plus if you want further RAM memory 
you can get a 16K card for only $199 
(X-4016) which has provision for a 
further 16K to be added for only 
$59.95 (X-1186). 


WHY SPEND MORE AND 
GET LESS! 

SYSTEM 80 - THE 
AFFORDABLE 
COMPUTER. . . . 

Also available for the System 80: Disk 
Drives (X-3230 for $379); Printers 
from $495 (X-3252) to $1995 (X- 
3265); Light pen (X-3645 at $9.95); 
Add sound to your computer with 
“Sound Off’, X-3648 at $14.50 plus a 
host of cassette based software from 
system utilities to games - a full 
support of peripherals for your System 


Save Money! Use your own 
Television! 

The System 80 has a built in RF 
modulator so you can use your bl 
and white or color TV for a VIDE< 
MONITOR! A simple hook-up to 
television’s antenna socket. 
Here’s what you get: 

The System 80 microcomputer wii 
16,000 characters of “In Compute 
Memory”, Microsoft’s Level II BAS 
(built into the computer), a cassett 
player for storing or retrieving 
programs or data (cassette player i 
built into the computer!), an RF 
modulator for connecting the Systi 
80 to your TV set (can also be 
connected directly to a video moni 
see our X-1196 @ $149.50), com] 
instruction manual, learning manu; 
and owners manual so you can be. 
to write programs straight away, pi 
demonstration cassette with 5 
programs (Cost Analysis, Graphics, 
Statistics, Biorhythm, and Star War 


ORDER TODAY 

4K RAM Cat. X-400: 

$695 

16K RAM Cat. X-400 

$750 


DICK SMITH 

ELECTRONICS 




See our other advertisements in thi 
publication for address details, phon< 
numbers, post and packing etc. 
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THIS PAGE is to assist readers in the 
continual search for components, kits 
and printed circuit boards for ETI 
projects. If you are looking for a 
particular component or project — 
check with our advertisers if it is not 
mentioned here. 

ETI-330 car alarm 

We understand that this project will be 
widely stocked as a kit. In Melbourne, 
try the following suppliers: All Elec¬ 
tronic Components and Rod Irving 
Electronics. In Sydney: Electronic 
Agencies and Jaycar. Dick Smith Elec¬ 
tronics will also be stocking this project, 
to replace our older unit, the ETI-084. 

In addition, quite a few suppliers 
have indicated they will be stocking the 
pc board and will have the other com¬ 
ponents available off the shelf. In 
Melbourne, try Ellistronics, Magraths 
and Tasman Electronics. In Sydney, try 
Radio Despatch Service and Dave Ryall 
Electronics. West Australian readers 
should try Altronics in Perth. 

If you’re looking for automotive cable 
to wire the alarm into your vehicle, 
most motor accessory shops carry it so 
you shouldn’t find it difficult to obtain. 

The LM394H (ICl) was in short 
supply at the end of May, as we went to 
press, but the local National Semicon¬ 
ductor distributor, Semtech, advised us 
they were expecting stocks of the 
LM394C to arrive before the end of 
June, so constructors should be able to 
obtain this device by the time this issue 
goes on sale. 

ETI-258 mini-drill controller 

This project uses mostly off-the-shelf 
components and constructors should 
have little difficulty obtaining them. 
The electrolytic capacitor, Cl, may be 
either 2200/a or 2500/x, so long as it’s a 
pc-mounting type. The three-terminal 
regulator, ICl, may be either a 7805 or 
LM340T/5. The heatsink we attached to 
this IC was a type 342-1PP from the 
American AHAMtor range, sold here by 
Stewart Electronics, 44 Stafford St, 
Huntingdale 3166 Vic. It costs about $1. 
Any similar heatsink that can dissipate 
a few watts should suffice — even a 
piece of aluminium sheet. 

You haven’t got a mini-drill but 
you’ve seen the project and think it’s a 
good idea to get one? Well, mini-drills 
may be purchased from Dick Smith 


stores, David Reid Electronics (Sydney), 
Radio Parts (Melbourne), Magraths 
(Melbourne), Altronics (Perth) and 
many hobby and craft suppliers. 

Plugpacks suitable for powering this 
project are widely obtainable. The ac 
output types are generally rated at 
12 Vac, 200 mA or 500 mA output (e.g: 
Dick Smith model M-9555). Ferguson 
Transformers market an ac output 
plugpack-style bell transformer (for 
doorbells, alarms, etc) rated at 8 Vac, 
1 A, and this too would be suitable. If 
you discard the input rectifier (diodes 
D1 to D4) then the project can be 
powered from a 12 Vdc output plugpack 
rated to deliver 200 mA or more. 

ETI-154 logic probe 

This project uses parts which should be 
widely available, with the exception, 
perhaps, of the tiny seven-segment 
display the author used in his prototype. 
To fit inside the Ball Liner pen barrel as 
described, you’ll need a display such as 
those used in pocket calculators. These 
are often available as 'surplus’ items — 
try Pre-Pak Electronics or Sheridan 
Electronics. If you don’t wish to cram 
the project into a pen barrel, then a 
probe housing such as the Jabel PH3 
would probably suit you. These can be 
obtained with a clear plastic barrel so 
that the LED mode indicator display 
can be viewed through it. There is 
considerably more room inside these 
probe housings than in a pen barrel and 
a conventional seven-segment LED 
display may be easily fitted. Jabel probe 
housings are marketed by Watkin 
Wynne, 32 Falcon St, Crows Nest NSW 
2065. (02)43-2107. Radio Despatch 
Service in Sydney stock them. 

NEW! NEW! NEW! 

Next month Sheridan Electronics 
returns to 'the fold’ (pardon the pun) 
with an 8-page catalogue of goodies 
which you should find inserted in your 
issue of ETI. Sheridan specialise in 
components you’ll usually find hard to 
get elsewhere, apart from stocking a 
range of the more common components. 
Check next month’s issue for your 
catalogue to see what they have to offer. 

Melbourne readers who live east of 
the metropolis will no doubt be pleased 
to learn that a new electronics store has 
opened in Dandenong. Robtronics is the 
name and you’ll find it at 295 Thomas 


St, Dandenong. The proprietor, Robert 
Kloestor, had always felt there was a 
need for an electronics store in the 
Dandenong area, so a few months ago he 
purchased a stock of surplus electronic 
components and also became a Dick 
Smith 'reseller’. Keen enthusiasts will 
find items such as surplus valves and 
radio equipment in the store, along with 
a range of Dick Smith kits and com¬ 
ponents. If you want to check if 
Robtronics stock a particular item you 
can phone Robert Kloester on 791-2900. 

On this page‘back in our February 
issue, we announced the availability of 
the British ILP series of audio modules, 
which are sold here by Electromark of 
40 Barry Ave, Mortdale NSW 2223. 
Electromark advise that the latest 
module in the series, a summing 
amplifier, is now available. Designated 
model HY7, this module is designed for 
audio mixing applications. Eight inputs 
are provided, each of which has unity 
voltage gain. Frequency response is 
quoted as 15 Hz to 50 kHz (+0, -3 dB) 
at 500 mV output and signal to noise 
ratio greater than 80 dB. Distortion is 
given as 0.005%, maximum output as 
7 V RMS into a 2k load and current 
consumption as 5 mA from each supply 
rail (±15 V). The module measures 
45 x 50 x 20 mm (including the con¬ 
nector) and weighs 65 grams. Contact 
Electromark for further information.# 
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$695 


THE FERGUSON PROJECT: Three year* in the works, and maybe too good to be true. A tribute to hard headed, 
compromise, high performance. American engineering! The Big Board gives you all the most needed 
luting features on one board at a very reasonable cost. The Big Board was designed Irom scratch tor 
version ol CP/M*. Just imagine all the ofl-the-shell software that can be run on the Big Board witho 
needed! Take a Big Board, add a couple ol 8 inch disc drives, power supply, and an enclosur 
System lor about 1/3 the cost you might expect to pay. 

FEATURES: (Remember, all this on one boat 

64K RAM _ _24 x 80 CHARACTER VIDEO 


.00 « 


SERIAL I/O (OPTIONAL) 


FOUR PORT PARALLEL I/O (OPTIONAL) 


REAL TIME CLOCK (OPTIONAL) 


REGISTERED PACK & POST $5.00 

w RITRONICS WHOLESALE 

JL 425 High Street, Northcote, VIC. 
f Phone (03) 481-1923, 489-7099. 

PO Box 235. Telex AA 38897. 

Copy ol manual and assembly instructions ST" ~ " 
lororiglnal. Delivery ex stock. 


TERMS CASH CHEQUE OR BANKCARD (MIN $100 DEP) 
ALL PRICES PLUS TAXFAPP r - 


5. Refundable on purchase of board. Photocopy exchanged | 


“THE BIG BOARD” 

OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 

SINGLE BOARD COMPUTER KIT! 

Z-80 CPU! 64K RAM! 


























































Send for free list of low cost New Zealand designed kits, innovations, novelties and circuit 
books, including details of our remarkable new “HUG” microprocessor kit. Complete with 
7K on board memory, full colour and expansion facilities. IK Tiny Basic and all sorts of 
back-up software available. 

Please PRINT your name and mailing address in the centre of a blank piece of paper and 
send to: 

KIT PARTS (AUSTRALIA) PTY. LTD., 

Private Bag, Noosa Heads, QLD. 4567. 


Single Sided 1 Drive 600 Kilobyte 
Single Sided 2 Drive 1200 Kilobyte 
10 Mbyte Hard Disk 
26 Mbyte Hard Disk 


$ 5,100 


Nec Spinwriter 55 Characters/second 
Archives Business Computer 
YE-Data Double Sided 1.2 mb 8" Drive 
Itoh Dot Matrix Printer 
SSM S-100 Music Synthesiser Board 
SSM VB3 80x24/48 Memory Mapped Video from $ 425 

Delta Double Density Disk Controller $ 525 

Micromation Doubler Disk Controller + CP/M $ 300 

Corvus 10 Mbyte Hard Disk $ 5,500 

Corvus 20 Mbyte Hard Disk $ 6,650 

Corvus Constellation $ 775 

All prices are plus Sales Tax if applicable 

tgffdlfln^ 5 Send 

COMPUTER SERVICES 


California Computer Systems S-100 Boards. 
2-80 4mhz CPU + RS 232 $ 

32K 2mhz and 4 mhz Static Ram from $ 

64K 4mhz Dynamic Ram $ 

5" £ 8" 2D Disk Controller + CP/M 2.2 $ 

TRS-80 to S-100 Interfaces from $ 

12 Slot Motherboard Complete $ 

12 slot Mainframe Complete $ 

4 Parallel Port Board $ 

4 Serial Port Board 
2 Serial + 2 Parallel Port Board 


Word Star 
Mail Merge $ 

Both $ 

Super Sort I $ 

Super Sort II $ 

Word Master $ 

Data Star $ 



PO-BQX. 15 CLAY FIELD G>LP 4011 


PH. Cot) 262 29 11 


EPROM PROGRAMMER 

DIRECT SS-50 OR TTL PARALLEL INTERFACE DRIVEN 

• Can be used with almost ANY MICRO system. 

• PROGRAMS TMS 2708, 2716, 2516, 2532, 2564; INTEL 2716, 2732, 2764; MCM 2716, 2732, 68764 or equivalents. 

• On Board 26v (Vpp) Programming Voltage generation. • Vpp ACTIVE warning LED. 

• professional quality zero Insertion Force 28 pin EPROM socket. • On Board DIP SWITCH selection of EPROM type. 

• Fast Programming — typically 115 seconds for complete 2516. • HIGH QUALITY glass, double sided, solder masked I 

SS-50 DRIVEN 

• Single Card plugs directly into SS-50 30 way I/O siots. 

• Extended Board Height allows easy EPROM handling. 

« On Board PIA—“A” PORT FULLY USER AVAI- 

Pinout for PIA — “A”. 

TTL PARALLEL INTERFACE DRIVEN 

• Requires ONLY 1 I/O PORT (8 data, 2 control lines) to drive it. Interface Circuits extended via Ribbon Cable Connector. 
JUMPER FIELD allows any User Defined Interface Pinout. 

• Power Supply; NEP-3 accepts REG. or UNREG. DC, or AC power." 

CLEVER SOFTWARE 

• NEP-3 RELOCATABLE Software (ERASE CHECK, BLOW, VERIFY, READ) in 2708 or 2516 EPROM for 6800 users — this r 


5ER AVAILABLE via ribbon cable connector. JUMPER FIELD allows any User Defined 



le handles ALL the above 


EPROMS and will Run Anywhere in Memory at system speeds up to 2MHz. STEP by STEP Parallel Interface operating instructions available for non 6800 us 


Bare PCB & Documentation (NEP-3).... 

Fully Ass & Test — SS-50 (NEP-3/AS). 

Fully Ass & Test TTL Interface (NEP-3/AP). 

Parallel Interlace Operating Instructions 

(Write your own driver software) (NEP-3/D). 

Software — 2708 (NEP-3/8), 2516 (NEP-3/16). 

Reg Post & Pack (AUST) $4 


....$47* 

....$147* 

....$147* 


•Plus 15 percent Sales Tax 


NUTEK SALES 

P.O. BOX 95 EASTWOOD N.S.W. 2122 
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How many of these kids are 
equipped for the electronic 
world of tomorrow? 



ntury h 

electronics. Advances which are now a part of every 
day living. As this continues into the next century, 
there will be the need for more education in 
electronics. A good basic knowledge of electronics is 
essential for those children who are to become our 
future technicians, programmers and so on. Without 
this knowledge, your child could be left in the dark, 
perhaps without a future career. 

You can give your kids a head start in electronics; 
knowledge which is essential to the future of your 
children. 

DICK SMITH’S 

FUN WAY INTO 
ELECTRONICS 

can provide that 
essential knowledge- 
& what’s more it’s FUN! 


a start for 


DICK SMITH’S 
Funway Vol 

Contains useful 
& educational 


Funway Vol 


(Great kits 

FUNWAY VOL ] 


from only 


° r ur P raEEkiUatalo 3 ue 

for moredetaus!- 


Projects 11-20 

Cat. K-2610 >730 




SEE OUR OTHER ADS FOR 
FULL ADDRESS DETAILS 


DICK SMITH 

Electronics 

















ARRL books: mail order from ETI 


A selection of popular and useful publications put out by 
the American Radio Relay League are now available mail 
order direct from ETI. 


The selection includes: A 
Course In Radio Fundamentals, 
Solid State Basics, The ARRL 
Antenna Anthology, The ARRL 
Antenna Book, The ARRL Elec¬ 
tronics Data Book, The Basic 
Book of Ham Radio and the 
ARRL Amateur Radio Map of 
the World. 

A Course In Radio Fundamentals, 
by George Grammer, is recom¬ 
mended reading for anyone 
studying for their amateur licence, 
be it Novice, Limited or Full. In fact, 
it's a very good reference text for any 
enthusiastic hobbyist. The book has 
26 chapters covering everything 
from the Electronic Field to RF 
Amplification. A variety of experi¬ 
ments are included along with 
problems and answers. The book 
has 180 pages and costs $7.00. 

Solid State Basics takes you from 
simple solid state theory right 
through to circuit design, including 
practical examples you can build. 
The book is an anthology of the very 
popular series published in QST, 
edited by Doug DeMaw and Jay 
Rusgrove; 160 pages, $6.75. 

The ARRL Antenna Anthology 
and the ARRL Antenna Book must 
be the two best-known practical 
‘reference’ works on the subject of 
antennas. The Antenna Anthology is 
a compilation of the best of recent 
HF antenna articles and theory 


presentations from QST magazine. 
It runs to 152 pages and costs just 
$7.00. The Antenna Book is a solid 
text covering everything from wave 
propagation to antenna construc¬ 
tion and RF measurements. This 
updated edition of a famous text 
runs to 336 pages and costs $8.75. 

The ARRL Electronics Data Book 
is a must for every experimenter's 
shelf, workshop library or enthusi¬ 
ast's bench. Its 10 chapters cover 
maths aids and tables, time and 
frequency, transformers, LCR net¬ 
works, filter designs, antennas, etc, 
and a useful potpourri of data. It's 
128 pages long and only $6.75. 

The Basic Book of Ham Radio is 
just what it says. If you want to know 
what the hobby’s all about, or want 
to let a budding enthusiast know, 
this book is just the thing. Only 
$7.75. 

The ARRL World Map is a modi¬ 
fied equidistant azimuthal 
projection showing countries, call 
areas, time zones, ITU divisions, etc. 
This huge map would be a valuable 
addition to any shack. $6.75. 

Postage is $135 for one to four 
items, $2.70 for five items or more. 
You may order them from ETI Book 
Sales, 4th Floor, 15 Boundary St 
Rushcutters Bay NSW 2011. You 
should allow up to four weeks for 
delivery. 



Sky Ace receiver available again 


GFS Electronic Imports of Melbourne recently announced that 
they now have stocks again of the airband receiver. Sky Ace Model 
R-517. 


The Sky Ace is small and sturdily 
constructed, giving coverage of the 
airband from 108-136 MHz using 
both a main or fine tuning control, 
and has up to three crystal-locked 
channels. 

This receiver is designed for use 
by both amateur and professional 
pilots, but could be just as useful to 
anyone interested in monitoring air¬ 
craft communications. 

Price of the Sky Ace is $109 plus 
$4 postage; standard frequency 
crystals are $8 each, with special 
frequency crystals at $20 each. 

Further information may be ob¬ 
tained from GFS Electronic 
Imports, 15 McKeon Rd, Mitcham 
Vic. 3132. (03)873-3939. 



Digital storage RF spectrum analyser 

Bringing digital storage capabilities to the most widely used 
frequency ranges in the RF spectrum, Tektronix recently 
introduced the 7L14 Spectrum Analyser. 


The 7L14 will be of special im¬ 
portance to operators using the HF, 
VHF and GHF bands, and has been 
designed to meet the needs of user 
groups such as broadcast stations 
(AM, FM and TV), military com¬ 
munications, CATV companies, and 
utility companies (specifically firms 
and agencies that use two-way 
radio). 

The 7L14 is claimed to have a 
longer lifetime and lower operating 
costs, resulting from the use of a 
standard P31 Phosphor CRT in 
place of the storage CRT. 

The 7L14 provides frequency 
coverage from 10 kHz to 1800 MHz. 


Other features include a built-in 
limiter to protect the first mixer; 
70 dB on-screen dynamic range, 
spurious free; minus 130 dBm 
sensitivity, with 30 Hz resolution; 
CRT readout of control settings; 
four-to-one shape factor resolution 
filters; tracking generator and 
counter options; and a display 
mainframe compatible with more 
than 25 different 7000 Series plug¬ 
ins. 

More information can be ob¬ 
tained from Tektronix Australia Pty 
Ltd, 80 Waterloo Rd, North Ryde 
NSW2113. (02)888-7066. 
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June saw the launch of a new computer magazine boasting 
that it’s written in .. an amazing new language. English”! 

Published by the Scientific 
Publishing Division of Modem 
Magazines (publishers of ETI), 
it is called ‘COMDEC Business 
Computer Magazine’. The June 
issue is the 1981/82 Yearbook, 
which will be followed by regular 
issues throughout the year. 

The magazine is written for 
people who have to make decisions 
about computers but who don't 
understand the difference between 
a floppy disk and a mini-floppy, 

ROM and RAM, byte and kilobyte. 

The first issue contains a dozen 
articles on everything from 
‘Purchasing Your First Small 
Business Computer’ through ‘Ap¬ 
proaching Word Processing: A 
Beginners’ Guide’, 'Computer 
Crime...’, 'Negotiating A Computer 
Contract’ to ‘Office Applications For Housley of Housley 
Graphics’. Communications, Tim King o 

In addition, Comdec contains a Micrographics Division and Kevin 
directory section listing major Fitzgerald, the Executive Director of 
vendors of microcomputers, the Computer Abuse Research 
minicomputers, terminals, word Bureau at the Caulfield Institute of 
processors, micrographics and Technology, 
specialists. Articles have been The 1981/82 Yearbook runs to 
written by such industry luminaries 180 pages and costs $4.95, 
as Roger Davis of Liveware, Trevor available at all newsagents. 

Understanding and using computer 


graphics 


This is the title of an extremely successful seminar, already held for 
several years in Europe and the US, which will be held in Sydney 
this year from July 15-17. 

The seminar is designed to make and evaluation techniques, 
the full usage and benefits of The seminar will also be held in 
computer graphics known to both Hong Kong from July 8-10 this year, 
potential and current users. It covers For further information or to 
an explanation of graphics, their register, contact Frost & Sullivan 
use, justification, and systems; Ltd, 104-112 Marylebone Lane, 
explains CRT, input devices, com- London W1M 5FU, England, 
mercially available user stations, (01)486-8377; telex 261671 
hard copy, software, applications (FANDS G). 


Dicker Data Projects have successfully applied for a tender to 
supply the Navy with 17 Vector Graphics systems for use at the 
Naval College, Jervis Bay. 


Fourteen of the Vector VIP 
systems will be used to train young 
naval officers in programming. The 
other three will be used for 
administrative purposes, including 
a library catalogue system. 

A 3030 system is being pur¬ 
chased for mass storage, incorpo¬ 
rating a Winchester hard disk drive 
with a capacity of 32 megabytes. 

The VIP systems have 64K of 
memory using the Z80A CPU. Two 
floppy disk drives will be used, 
giving a storage capacity of 630K. 

The CP/M operating system is to 
be supplied with the machines, 
along with the RAID debugger and 
SCOPE, a full-screen editor with 


word processing-like facilities, 
including global search and replace, 
block move and horizontal scrolling. 

The tendered order was for 
$110 000 and was scheduled for 
delivery in late April/early May this 
year. 

Dicker Data Projects Pty Ltd, of 
31 Cawarra Rd, Caringbah NSW, 
(02)525-4707, have 150 systems 
installed to date in such varied 
applications as the Western 
Australian Education Department, 
the CSIRO, universities and many 
different small businesses. 

Vector products are available 
through a dealer network through¬ 
out Australia. 
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fTlEnSfi COmPUTERS 

454 St. Kilda Road, Melbourne, 3004. Telephone: (03) 26-5683, 26-4526. 





FIND EX,. .. FINDEX professional 
portable computer. 


This is a professional, portable computer with 
display and printout functions up to a huge 2 million 
byte Bubble Memory and RAM, ROM, Diskette 
Drive AND can operate for 1 hour on a re- 
chargeable battery without mains power! 

Economical and Efficient Programmes for: 

• Accountants • Architects • Wholesalers • Retailers • ™ 
Manufacturers • Medical Practices • Motor Trade • 
Engineers* Insurance and Real Estate Agents. 

FINDEX is ideal for accounting, stock control and all 
needs of data maintenance, recall and processing. 


BUSINESS SYSTEMS 

Priced competitively from as low as $45.00 p.w. lease cost including 
sales tax and software. 

TYPICAL APPLICATIONS 

Debtors ledger and statements, creditors ledger and remittances, 
general ledger and trial balance, order entry/invoicing, sales analysis, 
payroll/wages, enquiry, word processing, mailing, record keeping, 
ledger card, doctors office, real estate, agency accounting, hotel/motel 
accounting, branch office accounting. 

Also: 

Facilities management consulting. 

Software and computer sales. 

Computer data preparation. 


DATASOUTH DS180 


HIGH SPEED MATRIX PRINTER 


Powerful, multi-purpose microcomputer systems. 


The Datasouth DS180 is a dot-matrix serial impact printer designed for high performance at an economical 
price. Application flexibility and a long list of standard features make the DS180 an ideal device for small 
business systems, distributed communications networds and intelligent terminals. 















Advanced single board computer 
Is locally made 


Two years of research and development have culminated 
in the release of an advanced single board micro featuring a 
4 MHz Z80 CPU, 64K of RAM, four peripheral interface ports 
and a floppy disk controller, designed to serve as a stand¬ 
alone business or scientific computer. 

Designed, developed and Remex or Siemens, 
marketed by Advanced Digital The controller supports the in- 
Systems of Sydney, the SBC is dustrial standard IBM 3740 (FM) 
designated the ADS8000 and recording format CP/M 2.2 Disk 
has the capability of running all Operating System by Digital 
the popular high-level lan- Research of America has been 
guages (BASIC, FORTRAN, adapted to run on the ADS8000, 
COBOL, PASCAL, CBASIC and and as well as the various 
FORTH). languages, word processing and 

The ADS8000 is based on the accounting packages are available. 
Zilog Z80A microprocessor and Communications facilities in the 
operates at a clock rate of 4 MHz. ADS8000 consist of two RS232 
Minimum instruction execution serial ports and two parallel ports, 
time is claimed to be 1/zs.A monitor The two RS232 ports can be used to 
stored in a 2K EPROM performs the connect various video terminals, 
power-up system diagnostic tests modems, printers, graph plotters, 
and loads the disk operating paper tape readers or punches, 
system. 64K of 200 ns dynamic Data transmission speed is pro¬ 
memory is built on board with a grammable from 110 to 9600 baud, 
bank switching scheme. During Of the two parallel ports, the first 
normal operations, the monitor is programmed to accept Centronic 
EPROM is switched out, thus type printers, and the second, which 
leaving the full 64K of memory for has eight bidirectional data lines 
program usage. and two control lines, is available for 

The floppy disk controller general purpose interfacing, 
handles up to four single-or double- The ADS8000 is specially de- 
sided drives. It can be connected signed for computer manufacturers 
directly to any 8" (203 mm) drives and original equipment manu- 
produced by Shugart, Y-E Data, facturers (OEMs). It provides the 

Z80 peripheral processor board 

Memory Electronics recently announced details of the M80 
Peripheral Processor Board, which executes Tiny BASIC (resident 
in ROM) and Z80 machine code. 

The M80 sits on the serial or processor, etc. 16 versatile, buffered 
parallel port of any computer such I/O lines are available on the 
as TRS80, Sorcerer, Apple, System connector. 

80, etc. Programs are downloaded The M80 is small and fully docu- 
into RAM from the host machine, or mented. Software for editing, 
the M80 can stand alone with debugging and loading Tiny BASIC 
program in ROM. is also available, and Z80 code can 

The M80 is said to open up appli- of course be generated on your 
cations such as robots, message machine with a DDT or Assembler, 
processors, alarm message genera- or with the M80 monitor, 
tors, smart peripherals and The M80 is priced at around $100 
controllers. plus monitor ($32) or BASIC in 

The M80 is configured with up to ROMs ($46). 

2K RAM, a possible 4K ROM, a wire Further information may be ob- 
wrap area for addition of, for tained from Memory Electronics, 
example, a CJART, A/D converter, P.O. Box 322, Moorabbin Vic. 
floppy disk controller, speech (03)557-5394. 



low-cost alternative to doing in- ADS8000 in their products, 
house circuit board design and For further information contact 
manufacturing. the manufacturer, Advanced Digital 

Advanced Digital Systems will Systems, 34-40 Central Ave, Manly 
provide full technical support to NSW 2095. (02)977-6955. 

OEMs who wish to incorporate the 


-— THE Z80 — NAKED AT LAST?- 

Following the article on ‘Uncovering the Z80’ in our April issue we 
published a note from Stephen Dennis in June issue’s Printout 
(page 97) about further undocumented instructions. However, one 
reader, Mr Peter A. Schmektschek, uncovered what may be either 
an omission or two in the original article and/or differences between 
his System 80 and the original author's TRS80. Here’s what Mr 
Schmektschek found: 

“In the article 'Uncovering the Z80’ on page 88 (of the April issue) I 
feel the source listing of program 1, line 340 should read LD A,XL 
and not LD A,XH. 

“Also, on page 89, the source listing of program 2, line 4050 
appears to have two bytes missing: line 4050 should read: 

DATA 221,33,52,18,253,120,86,221,69,253,76,253,85,221,92, 
221,125,201 

"The instruction in bold (line 330 in program 1) was missing and so 
test segment 1 failed though the others were successful (on my 
System 80 Mkl). 

“Incidentally, in line 4040, program 2, the data 19,. .. will now be 
correct.” 

Another reader, Tony Garland of Terrey Hills, NSW, found he had 
to make the following changes for the program to work on his 
TRS80: 

ADD NEW LINE 

5 CLEAR 500 

(to overcome ?OS error in 3090). 

Alter line 4040 to read 

4040 DATA 17,52,13398,30738,4660,22136,LD1 
(otherwise, in the READ statement line 80, J4 will try to read LD2 in 
DATA line 4070, which it cannot do). 

Tony found segment LD1 in his system failed. 
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Pupils’ PETs! 



PET HUD 

Personal Cmrutfi 


Commodore has prepared an advisory programme to show 
teachers how to use computers to help run their schools as well as 


to further their pupils’ education. 

Nigel Shepherd, head of Sydney's 
Commodore Information Centre, 
sees a major responsibility in 
preparing young people for com¬ 
puters in society. 

The campaign offers a free 
$1000 PET (Personal Electronic 
Translator) to every school that 
installs a bigger Commodore 3000 
Series model. The big machine is 
for the school to use, for example 
in day-to-day business administra¬ 
tion, charting students' academic 
history, balancing availability of 
classes against the number of 
pupils, etc. The PET would be for 
the students' use. 

Commodore has a huge bank of 
specially written school programs 
on physics, maths, English, 
languages, numeracy skills and 
even on computers themselves, but 
the PETs are not just for teaching 
but for the children to experiment 
with, write their own programs on, 
analyse sports results, etc. 

According to Nigel Shepherd, 
"When we first introduce a 
Commodore 3000 to a teacher, a 
common response is: What am I 
going to do with it?' Even maths and 
science teachers are often shy of it 
because they don't know enough 


about computers to justify having 

Mr. Shepherd also mentions a 
"psychological barrier" against 
computers in school, but stresses 
that personal teaching skills are still 
necessary to operate computer 
teaching successfully. 

Commodore established a back¬ 
up service and maintenance 
facilities before starting operations 
in Australia in September 1980. 
This has paid dividends in acquiring 
business; as Nigel Shepherd says: 
"It’s no good having a computer 
that has to be sent half-way round 
the world if any bugs get into it." 

Commodore recently announced 
a profit in its first three months of 
operation, after writing off all 
setting-up costs in Australia, and 
expect a turnover in excess of $200 
million for this fiscal year. Its dealer 
network is now 60-strong, and 
figures for December and January 
showed sales of 300 PETs alone, 
regarded by Nigel Shepherd as an 
"unbeatable sales figure". In 
addition Commodore sold full 
business systems. 

For further information telephone 
Di Palmer on (02)33-4225, or Nigel 
Shepherd on (02)437-6296. 



Space-saving VDCI from ADE 

Anderson Digital Equipment recently announced a new VDCI 
design, manufactured by the Teleray factory, which is believed to 
be the smallest and lightest 12-inch terminal in the industry. 


The new L'-style display unit 
occupies just 12x13 inches of desk 
space, and weighs 18’/2 lb. With an 
optional wall-mount bracket, it may 
be tilted and swivelled to achieve 
optimum viewing angle, and, except 
for its detached keyboard, it 
occupies no desk space at all. 

The L-style is initially available 
on the two fastest-moving Teleray 
models — the 10 and the 100. 
Model 10L is a single-page editor 
with user-programmable function 
memory; the lOOLisa 132-column, 
VT100-compatible unit, with ‘ad¬ 
vanced video', bi-directional 


peripheral port and usei 
programmable function memor 
Both are completely modular, fc 
quick and easy servicing by anyoni 
without tools. 

The Model 10L is priced at $ 150 
and the 100L at $2095, and both wi 
shortly be available through th 
A.D.E. network of branches an 
distributors in Australia, Ne> 
Zealand and Papua New Guinea. 

For further information, contac 
Anderson Digital Equipment Pt 
Ltd, 1 Expo Court, Mount Waverle 
Vic. 3149. (03)543-2077. 


Buss allows MicroCon to work as slave 

MicroPro Design recently released a new interface, the IEEE488 


(HP-GP18) buss, for use with 

This buss allows the micro¬ 
processor in MicroCon to act as a 
slave to computer systems, so that it 
can control/monitor systems using 
the other interfaces available. 

Computers such as the 
Commodore CBM and PET or 
Hewlett-Packard 9845 or 85 
systems can be inexpensively inter¬ 
faced to sensors, etc. The 
microprocessor in MicroCon can 
have its program loaded from the 


their MicroCon microprocessor 

host computer, allowing it to per 
form the control or data acquisitior 
function independently of th( 
operation being performed in th( 
host. This can be particularl' 
important in fast real-timi 
applications. 

For further information contac 
MicroPro Design Pty Ltd, P.O. Bo; 
153, North Sydney NSW 2060 
(02)438-1220. 


Modem lets computers talk 
to each other 

Dick Smith Electronics has just announced a new low-cost 
acoustic modem which allows digital data to be transmitted and 
received over the normal telephone network. 


Transmitting at rates up to 
300 baud, this new device makes it 
possible for computers and data 
terminals to communicate using 
standard telephones, and for com¬ 
puter/terminal owners to access 
remote data bases. 

The new modem is said to be 
compatible with most telephone 
handsets worldwide, and is simply 
operated by dialling the required 
number and fitting the transmitter 
and receiver of the handset into the 
coupler's rubber-lined receptacle. 

The coupler is designed for full 
duplex operation, so that data may 


be transmitted and received simu 
taneously. It is also switchabl 
between the ‘answer’ and ‘originati 
modes, so that communication b< 

between one unit and a fixe 
‘answer’ modem. 

Power for the unit is normall 
provided by a standard 9 Vdc pluc 
pack, but provision is made fc 
supply from the computer/termina 

Designated by the catalogu 
number X-3270, the unit is priced £ 
$399, and was expected to be avail 
able from Dick Smith branches am 
resellers by April this year. 
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Digital cassette recording system 


Memodyne Corporation of the USA have announced a new 
portable and compact RS232C compatible recording system. 

The 2343CV is a self-contained 


instrument that accepts data at 110 
and/or 300 baud, formats the data 
and records it on certified digital 
cassettes. The unit will also play 
back at 110 and 300 baud in ad¬ 
dition to reading complete files 
continuously at 1200 baud. Tele¬ 
type data from a 20 mil. current loop 
may also be recorded and read out. 

The 2343CV features eight con¬ 
trols which may be operated by front 
panel switches or activated by 
negative action TTL or CMOS 
Signals through a rear connector. 
These controls include Record, 
Hold, Playback, Off Load Forward, 
Rewind, Backspace and Step. 

The 2343CV has a storage 



capacity of 72 000 characters. It is 
1 0W wide x 12" deep x 7" high and 
weighs only 12 lb. 

For further information please 
contact: Mr. Andrew Reid, Marketing 
Director, The Dindima Group Pty 
Ltd, P.O. Box 106, Vermont Vic. 
3133. 


Floppy disk system for Sorcerer IIs 

Dick Smith Electronics now have available a self-contained 
add-on floppy disk subsystem (FDS) for the Sorcerer Mark II 
computer. 


All disk controller and interface 
logic is included within the drive 
box, together with a power supply, 
so that the FDS plugs directly into 
the expansion socket on the rear of 
the Sorcerer and does not require 
the Sorcerer’s SI00 expansion unit. 

The FDS's mini-floppy drive and 
controller take standard soft-sector 
diskettes and give 77 tracks of 
double density storage capacity. 
This gives a formatted data capacity 
of 308K bytes per disk. The con¬ 
troller within the FDS can also 
handle up to two add-on drives. 

The FDS is claimed to provide 
double the usual data transfer rate: 
250 000 bits per second instead of 
the more usual 125 000, which 
means that programs and data are 
loaded and saved in approximately 


half the usual time. 

The FDS comes complete with a 
version of CP/M that has been 
specifically designed by Exidy to suit 
the Sorcerer and FDS combination. 
Along with the CP/M comes a 
variety of utility software programs, 
including a Z80 assembler, a linking 
loader, a debug and an editor. Also 
provided is a comprehensive folder 
of user documentation covering 
hardware, installation, software 
functions and operating in¬ 
structions. 

Price of the Sorcerer Floppy Disk 
Subsystem is $1190, and it will have 
the Dick Smith catalogue number 
of X-3220. It should be available 
from Dick Smith branches and re¬ 
sellers in all states from mid-May. 


New 5 V only 64K RAM from Intel 

Intel Corporation recently introduced the 2164, its first 64K 
dynamic RAM. 


Designed with Intel's patented 
HMOS (high-performance MOS) 
process technology, the 5-volt-only 
2164 is said to provide users with 
upward compatibility with Intel's 
future 256K RAMs. 

The 2164 also allows users of 
Intel's current 2118 +5V 16K 
dynamic RAM to upgrade to a com¬ 
patible product 

The 2164 is configured in a 64K x 
1 bit organisation and is packaged 


in the industry standard ceramic 
16-pin DIP pinout 

Intel has also announced the in¬ 
troduction of a new board-level 
memory module for general 
purpose computer applications, 
which makes the 2164 available to 
designers at the system level. 

For further details contact AJF 
Systems and Components, 310 
Queen St, Melbourne Vic. 3000. 
(03)67-9306. 


For Sorcerer Apprentices 


It’s only going to be a short one this month, unfortunately, but the 
following should be very useful for many enthusiasts. 


Dear Editor, 

The enclosed object code listing is a subroutine which can enlarge 
the characters displayed on the video screen by 16 times. This is 
particularly useful in a program where headlines or instructions are 
to be displayed in bigger than normal characters. Go into Monitor by 
typing BYE in BASIC, then enter the codes starting from FD08 hex. 
After entering the codes, save on cassette by typing: 

‘SA LARGE FD08 C8' <CR> 

Now try the instruction 'SE 0=0’ <CR> 

Wow! everything displayed is blown up sixteen times. To get back to 
normal size, type: 

‘SE 0=V <CR> 

To call the subroutine in BASIC, use the following routine before and 
after each print statement where large display is required. 
Subroutine to call LARGE character subroutine: 

1000 Z=256 * PEEK (-4095) + PEEK (-4096) - 47 
1010 IF Z > 32767 THEN Z = Z - 65536 
1020 POKE Z,0: POKE Z+1,0: RETURN 
Subroutine to get back to NORMAL size video: 

2000 POKE Z21 : POKE Z+1,224: RETURN 
For example, to print "SORCERER" in large prints: 

100 GOSUB 1000 
110 PRINT “SORCERER- 
120 GOSUB 2000 
130 END 

Daniel Wong. 


ENLARGER ROUTINE BY DANIEL WONG 

ADDR 0123 4567 89AB CDEF 


FFD0: 00 00 00 00 00 00 00 00 
FFE0: F0 F0 F0 F0 FF FF FF FF 
FFF0: FF FF FF FF F0 F0 F0 F0 
0000: F5 FE 0C 28 26 FE 0D 28 
0010: 1FFE1A28 20 FE 01 28 
0020: 0A FE 11 28 06 FE 20 30 
0030: CDB1 00 FI C9 CDAF 00 
0040: 26 00 11 00 F8 29 29 29 
0050: FE 3D 38 08 3E 0D CD 1B 
0060: 23 5E 06 04 E5 C5 C5 01 
0070: 11 57 7B07 CB11 07 CB 
0080: IB E0 Cl 10 El 3E 0A CD 
0090: 20 02 06 03 3E 01 CDB3 
0OA0: CDB1 00 3E 17 CDB1 00 
00B0: 0A 06 04 CD IB E0 10 FB 
00C0: FB A1 A5 A7 FC A9 FD FE 


OF OF OF OF 
FF FF FF FF 
FF FF FF FF 
22 FE 0A 28 
17 FE 13 28 
11 FI C9 CD 
FI C9FDE5 
19 CDA2 El 
E0 CDAF 00 
00 00 7A 07 
11 5F21 B9 
IB E0 Cl 79 
00 El 23 Cl 
El D1 Cl FD 
C9 20 95 96 
FF 


FF FF FF FF 
OF OF OF OF 
FF FF FF FF 
28 FE17 28 
13 FE 08 28 
IB E0 FI C9 
C5 D5 E5 6F 
FD7E6A4F 
06 04 C5 56 
CB 11 07 CB 
00 09 7E CD 
06 04 FE3C 
10 C0 3E 13 
El FI C9 3E 
AA A0 A8 A6 


Thanks Daniel, I can think of hundreds of uses for this routine. Several 
of my friends saw this routine working towards the end of last year and 
were most frustrated when I told them they’d have to wait for its 
publication in ET1. Little did I know that they would hassle me for such a 
long time about it 

Thanks for your contribution to this column and, keep up the good 
work. 


A.P.F. Fry 
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SORCERER OWNERS 

AND OTHER MICROCOMPUTER OWNERS 
.. . DISKS FOR YOUR COMPUTERS ——— 

Why settle for less, when the best is cheaper? 

Why tolerate the low capacity and incompatability of 5" Disk 
systems when AED offer IBM standard, high capacity ultra reliable 
8" complete with CP/M2.2 and microsoft Basic-80. 


COMPARISON OF SINGLE DRIVE SYSTEMS 



AED DISCUS 2D 

MICROPOLIS 2 

DISK TYPE- 

8''SOFT SECTOR IBM 

5/4" HARD SECTOR 


DOUBLE + SINGLE DENSITY 

QUAD DENSITY ONLY 


STANDARDS 

MICROPOLIS' OWN 



FORMAT 

CAPACITY- 

600K PER DISK 

315K PER DISK 

DISK OPERATING 



SYSTEM- 

CP/M 2.2 

CP/M 1.4 

SPEED- 

500K BITS/SEC 

250K BITS/SEC 

HIGH LEVEL 



LANGUAGE- 

MICROSOFT BASIC-80 

MICROSOFT BASIC-8C 

COMPATIBILITY- 

FULLYCOMPATIBILE WITH 

INCOMPATIBLE WITH 


OTHER 8" SYSTEMS INCLUD- 

OTHER SYSTEMS 


ING DOUBLE SIDED SYSTEMS 


PRICE: (INCLUDES SALES TAX) 

$1417.35 

$1594.00 


Discus 2D automatically determines sector size and density without the 
operators intervention. 

— And remember — only a small fraction of the CPM Software on 8” Media 
is available on any given 5” system. 

130 MILITARY ROAD, 
MICROCOMPUTER GUILDFORD, NSW 2161 
PRODUCTS PHONE (02) 681-4966 

TELEX AA70664 



OPEN 9-6 MON TO SAT PRICES + SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE 






















In the world of 
personal computers 
there is just one 
that is known as 
the best: the PET 


The Commodore PET has become the 
standard for the Personal Computer 
Industry. 

The Pet is completely integrated, 
with the processor, memory, 
keyboard and visual display unit 
contained within a robust housing, 
allowing easy transportation with no 
interconnecting cables necessary. In 
order to retrieve and save your data 
and programs, a storage device is 
used which operates like a cassette 
recorder, with your information 
recorded reliably on standard 
cassettes. The PET ljas 16k bytes of 
RAM. Optional equipment permits 
expansion to 32k. Also, it has 14k bytes 
of ROM. 

The Pet communicates in BASIC— 
the easiest computer language. Easy 
to learn and easy to use, BASIC has 
now become the standard for personal 
computers, with literally thousands of 
programmes available. The PET is 
also programmable in machine 
language, allowing more efficient use 
of the system. 

The full-size keyboard is capable of 
producing letters, numbers and 
graphic symbols. Upper and lower 
case is standard. Characters appear 


on the screen in a pleasant green 
colour designed to reduce eye fatigue 
and may be displayed in normal or 
reverse print. 

PET’s IEEE-488 Bus- just like 
H.P.’s mini and full size computers — 
permits direct connection to over 200 
pieces of compatible equipment such 
as counters, timers, spectrum 
analysers, digital voltmeters and 
printer plotters from H.P., Philips, 
Fluke, Textronix and others. 

The full range of Commodore Disk 
Drives and Printers are plug- 
compatible with the PET and a 
comprehensive range of cassette and 
disk based programmes are available 
through the extensive network of 
Commodore Dealers. 

APPLICATIONS 

The Commodore PET is a creature 
of many faces. Its applications are 
limited only by the user’s 
imagination. 

The future of the PET is virtually 
unlimited; its present capabilities are 
already many and impressive. As a 
personal computer, the PET can 
teach languages and mathematics; 
play games; create graphic designs; 
store meal recipes and change 



number of portions; maintain 
budgets, personal records and 
checkbooks; operate appliances and 
temperature controls. 

As a management tool, it delivers 
the information the executive needs, 
in the form he can use, and available 
to him alone. Trend analyses charts 
and graphs can be almost instantly 
available. 

The professional may use the PET 
for maintaining ‘ appointment 
schedules, recording income and 
expenditures and filing all the 
specialized information and forms he 
may need to make his work more 
efficient — from medical records for a 
doctor to income tax computations for 
an accountant. 

The engineer, mathematician, 
physicist, has a tool far superior to the 
very best programmable calculators 
vet developed... at a cost that is 
comparable...and with almost infini¬ 
tely greater versatility. 

And the businessman has a 
computer that can maintain 
inventories, keep payroll records, 
operate accounts payable and 
receivables, issue cheque's and handle 
correspondence. 


Commodore PET 4016 Computer 
Technical Specifications. 

Computer / Memory 

Read/Write Memory (RAM) 16K bytes 
available to the user. 

Read Only Memory (ROM) 14K bytes in total, 

8K BASIC interpreter available immediately 
you turn on your PET, 

5K Operating System 
IK Test Routine 

The 6502 micro-processor chip makes the PET 
one of the fastest and most flexible BASIC 
systems. Significant features of Commodore 
BASIC are: 

• 960 simple variables 

• 960 integers 

• 960 string variables 

• 960 multi-dimensional array fields for the 
above 3 types of variables 

• Up to 80 characters per program line with 
several statements per line 

• Upper/Lower case characters and graphics 
capability 

• Built in clock 

• 9-digit floating point binary arithmetic 

• True random number generator 

• Supports multiple languages; machine 
language accessibility 

Keyboard 

74-Key professional keyboard. 

Separate calcu'lator/numeric pad. 


Upper-case alphabetical characters with shift 
key to give 64 graphics characters. 

Can be set for lowercase and shifted uppercase 
characters. 

Screen 

40 characters wide by 25 lines (1000 characters 
in 8 X 8 dot matrix). 

23 cm screen phosphor screen. 

Brightness control. 

64 ASCI I plus 64 graphics characters. 

Blinking cursor with full cursor control, 
including programmable control. 

Screen editing capabilities 

Full cursor control (up. down, left, right). 

Character insert and delete. 

Reverse character field. 

Overstriking. 

Return key sends the entire line to the CPU 
regardless of cursor position. 

Input/Output 

8 bit parallel input/output port. 

IEEE-488 Bus(HP-IBand IEC Bus)allowsup 
to 12 other peripherals to be connected. 

Two cassette ports. 

Video signals for additional displays. 

Serial output port. 

Technical Data 

Dimensions: Height 355 mm (14"), Width 
419 mm (16.5"). Depth 185 mm (18.5"), Ship¬ 
ping Weight 20.9 kg (46 lbs) 

Power requirements 240V ± 1 0V, . Frequency- 
50 Hz. Power 100 Walls. 


Commodore BASIC 


APPEND 

BACKUP 

CLOSE 

CI.R 

CMD 

COLLECT 

CONCAT 

CONT 

COPY 


GOSUB..RETURN STOP SPC 


IF.THEN 
INPUT 
INPUT * 



LOAD 

NEW 

ON..GOSUB 

POKE 


SYS LEFT! 
VERIFY RIGHT* 
WAIT MID* 

CHRJ 

SGN ASC 

INT LEN 

ABS VAL 

SQR STR* 

SIN TI 

COS TI* 


DEF/FN PRWT TAN ST 

DIM READ ATN DS 

DIRECTORY RECORD LOG DS* 


DOPEN RENAME AND 

DSAVE RESTORE OR * 

END RUN NOT / 

FOR/NEXT SAVE TAB ^ 

GET SCRATCH POS rr 



For details Of your local dealer send to: Commodore Information Centre, Box 336, Artarmon, NSW 2064. Australia. Phone (02) 437 6296 




And you thought your 
System 80 was just 
for playing games... 

Most people think the same way. Personal computers - ho hum. Great for playing 
'Space Invaders' . . . but what else can you do with them? 

How would you like to do your 1981 Income Tax return by computer? 

AUSTRALIAN INCOME TAX, 1981 

YES! You can now use youi persona) computer to accurately and properly complete your personal 
income tax return! ‘ Austax 81' goes through each vital step of the tax form, making sure you don't 
miss anything! Calculations are done for you - automatically - and you can add, delete or 
change any entry at any time: the program automatically adjusts all the figures to suit! 

As far as we know, this is the ONLY program available for the 1981 income taxform, 
written specifically for a personal computer! 

Program suitable for form 'S' available June; program for 
A' form available July. 'AUSTAX81'CatX-3762 *29.95 

TYPING TUTOR 

With our new Typing Tutor' program, you can leam to touch type in less than 8 
hours! The computer is your teacher: it will tell you if you are making errors; even 
concentrate on the keys that are giving you problems! And it's so much cheaper 
than doing a typing course! TYPING TUTOR'CatX-3682*19.95 

UNIVERSAL DATA FILE 

Catalogue your stamp collection. Or your butterflies. Or recipes. Or even keep 
your club's membership records in order! 

Dick's brand new 'I 
program. You can store 
then add to it. Delete it. 
fact, you can use 'Datfili 
imagine. Disk based 

SPEED READING COURSE 

Time is always pretty short these days: why waste it by taking longer than 
necessary to read? Read everything faster, and with greater comprehension, 
with this unique program. 'SPEED READING' Cat X-3692 $ 19.95 

MUSICAL COMPUTER 

You've always regretted stopping those piano lessons! Now here's your 
opportunity to leam to read music - even though you can't play a note! It will 
teach you all the basics - from note recognition through to tempo. 


AUSTRALIA'S 
FASTEST SELLING 
PERSONAL COMPUTER 


'MUSICAL COMPUTER' Cat X-3640 $34.95 

76 USEFUL PROGRAMS 

Loan repayments, interest mortgages-through to geometry, algebra, calculus, 
trigonometry ... all those things you leamt at school but have long since 
forgotten. Wien you need to work something out, let your computer do it for you. 

COMMON PROGRAMS'CatX-3665 $19.50 


THE DICK SMITH SYSTEM 80 

OVER 2000 COMPUTERS PRICE 
SOLD IN SIX MONTHS! SLASH!! 


AND FOR THE KIDS . . . 

A set of three programs designed to help them leam. They leam faster because 
learning becomes FUNI Take your choice of maths oriented, spelling or word 
usage programs. They've all been written exclusively for Dick Smith 
'SCURVE INVADERS' (Basic Maths Drill) Cat X-3694 $9-95 EACH 

'HANGMAN/CONCENTRATION' (Spelling/words) Cat X-3696 
'ALPHABET COUNTDOWN/RHYME TIME' (Manipulating words) Cat X-3698 


AND YES . . . you can still use your computer to play 
games - including 'Space Invaders Game'. 


FOR MORE DETAILED INFORMATION •Ask for a 

free data sheet at any Dick Smith store, re-seller or the Mail Order Centre. 


It's not hard to see why! Compare the 
System 80: 

It is over $250 cheaper than a similar TRS- 
80 - and offers more features! 

Features like a built-in cassette deck & 
power supply. 2 cassette controls instead 
of 1. S-100 bus compatability. Built-in video 
modulator (use with any standard TV set!) 
Want to know more about the amazing 
System 80? Ask for free comparison & 
information data: available at your nearest 
Dick Smith store. Mail Order Centre or 
authorsied re-seller. 


16K RAM 
WAS 

s 750 

NOW 

$ 695 


DICK SMITH ELECTRONICS ssssss. 

See our main advert in this issue for our store locations and authorised re sellers R0WED CUSTOMERS 









And now there’s new 
software for even more 
versatility ... 


BASIC PLUS 

2BASIC, SIMUTEKS BASIC COMPILEB 


Get MORE with 

MMS FORTH 

MMSFORTH is a powerful implementation of 
the popular FORTH programming language, 
designed for both professional and hobbyist 
use on System 80 & TRS-80 computers. Users 
can expand FORTH into virtually their own 
custom programming language. It comes on 
diskette complete with its own disk operating 
system, itself written in FORTH. 

★ MORE SPEED! 

FORTH is an incredibly versatile new language that 
operates 10 to 20 times faster than level II BASIC! 

•k Get more room . . . 

Forth has a compiled code plus VIRTUAL MEMORY 
which makes your RAM act longer! 
ir Get more instructions . . . 

Add YOUR commands to its large instruction set! Far 
more complete than most other Forths: single and 
double precision, arrays, string handling and more! 

★ Get more ease . . . 

Forth gives you an excellent full screen editor, structured 
& modular programming. It is optimised for your 
System 80 (orTRS-80) with keyboard repeats, upper/ 
lower case display driver, single & double width 
graphics, etc. 

★ Get more power . . . 

Forth operating system interpreter AND compiler, 
internal Z80 disassembler; VIRTUAL I/O for video & 
printer, disk & tape. 

$Q5°° 


Cat X-3668 


Now you can have the best of both worlds... 
the ease of programming in BASIC, with the 
speed of machine language. 

And your programs become VERY difficult 
to pirate! 

Simutek’s ZBASIC is what you need. 

ZBAS1C is an interactive compiler. This means it is resident 
while you write BASIC programs. You may compile your 
program and run or save it, in machine language form, 
without destroying your original BASIC version. In fact, 
jumping back and forth between your compiled code and the 
BASIC original is one of its best features. 

The ZBASIC compiler allows saving your compiled programs 
to disk. Programs may then be loaded as a /CMD file from 
DOS. This makes it extremely hard for others to ‘pirate’ your 
programs. 

And Simutek, the manufacturer, makes no royalty charge on 
programs that are compiled with ZBASIC - unlike some other 
companies which charge you up to $200 a year! 

Some of the BASIC commands supported by ZBASIC: 


Why use a complicated ‘Assembler’ to write 
machine language programs when you can write 
them in ZBASIC? 


Learn to fly. . . by computer! 

FLIGHTSIMULATOR 

Thanks to fast animation and accurate representation 
of flight, the non-pilot can now learn basic flight 
control, including take-off & landing! 

And experienced pilots will quickly recognise how thoroughly 
they can explore the aircraft’s characteristics: without risk! 

Computer and aviation experts call this program a marvel of 
modern technology: you’ll call it fantastic! Once you’ve 
acquired flight proficiency, you can engage in the exciting 
British Ace 3-D Aerial Battle Game included in the package. Cat X-3684 


140 


00 


Features: 

• 3-frame per second flicker free animation 

• Out-of-cockpit view of flight 

• Constant feedback cassette loader 


$ 34 


ASK AT YOUR NEAREST DICK SMITH 
STORE FOR A FULL PROGRAM LIST! 











Touch typing tutor 

The ability to touch type is one which few amateur 
programmers possess, but one which can be very useful, 
especially when typing in a long program from a printed 
listing. 


Malcolm Banthorpe 

THE PROGRAM presented here was 
developed for an Ohio Superboard as a 
means of using the computer itself (via 
its VDU display) to train the user to 
associate a specific finger position with 
a specific alphanumeric character. It 
can be successfully adapted for use on a 
UK 101. 

Program description 

The bulk of the program (lines 105-275) 
is used to generate a graphic repre¬ 
sentation of a keyboard. AH alpha and 
numeric keys are shown but control, 
shift and punctuation keys are not in¬ 
cluded. The next section of the program 
(lines 280-315) is used to randomly 
select a single character and blank its 
corresponding key as depicted on the 
screen. This remains blank until the 
user hits the same key on the keyboard. 
If an incorrect key is struck then the 
character on the correct key is momen¬ 


tarily flashed on the screen. 

Throughout the exercise the user 
should keep his/her eyes on the screen 
and not look at the keyboard. In this 
way the brain should gradually come to 
associate a given finger movement with 
a particular character. For preliminary 
information concerning which finger 
should be used for which key and the 
correct position of the hands, the user 
should consult one of the many avail¬ 
able books on typing. 

Enhancements 

The program as presented is very basic 
and there is considerable scope for 
expanding its teaching aspect. For 
instance, instead of choosing a random 
sequence of characters it would be a 
simple matter to offer instead sequences 
which would spell out coherent sen¬ 
tences, either of the quick brown dog 
variety or preferably an interesting 


anecdote or joke previously unknown 
the learner. This would make leami 
more enjoyable and provide a posit: 
reinforcement to hitting the right ke 
Another possibility would be, af 
some initial practice, to bias t 
selection of characters towards th< 
which have been most frequently m 
keyed. These and other modificatic 
are left to the ingenuity of the reader 
As mentioned above, it is possible 
convert the program to run on 
UK 101, which has a similar set 
graphic characters to the Superboj 
but which has a different screen form 
Details of the changes required ; 
not given here as most of the POI 
addresses need to be changed. Howev 
any interested UK 101 user who 
familiar with its graphics system w 
find that by running the program 
presented, the resultant display w 
suggest the changes required. 


90 - July 1981 ETI 



Program listing 


100 REM TOUCH TYPING 

105 FOR X = 0 TO 29:PRINT:NEXT 

110 P = 53478:POKE 11.34:POKE 12,2 

115 FOR X = 546 TO 552:READ C:POKE X,C:NEXT 

120 POKE P,221 :Q = P + 1 

125 FOR X = 1 TO 9:GOSUB 340 :NEXT 

130 POKE Q,148:POKEQ+1,222 

135 P = P + 32 

140 POKE P,149:Q = P + 1 

145 FOR X = 1 TO 9:POKE Q,X + 48:POKE Q+1,149: 

Q = Q + 2:NEXT 

150 POKE Q,48:POKE Q +1,149 

155 P + P = 32 

160 POKE P,220:Q = P + 1 

165 FOR X= 1 TO 9:GOSUB 345 :NEXT 

170 POKE Q,217:POKE Q + 1,215:POKE Q + 2,222 

175 P = P + 33 

180 POKE P,149:Q = P + 1 

185 FOR X = 1 TO 10:GOSUB 350 :NEXT 

190 P = P + 32 

195 POKE P,220:Q = P + 1 

200 FOR X = 1 T0 9:GOSUB 345 :NEXT 

205 POKE Q,217:POKE Q +1,223 

210 P = P + 33 

215 POKE P,149:Q = P + T 

220 FOR X = 1 TO 9:GOSUB 350 :NEXT 

225 P = P + 32 

230 POKE P,220:Q = P+1 

235 FOR X = 1 TO 8:GOSUB 345:NEXT 

240 POKE Q,148:POKEQ +1,223 

245 P = P + 33 

250 POKE P,149:Q = P + 1 

255 FOR X = 1 TO 7:GOSUB 350 :NEXT 

260 P = P + 32 

265 POKE P,220:Q = P + 1 

270 FOR X = 1 TO 6:POKE Q,148:POKE Q +1,215: 

Q = Q + 2:NEXT 

275 POKE Q,148:POKEQ+1,223 
280 C= INT(RND( 11*43 + 48) 

285 IF 057 AND C<65 THEN 280 
290 P = 53510 
295 Q = P 

300 IF PEEK(Q) = C THEN 315 
305 Q = Q+1:IF Q-P<21 THEN 300 
310 P = P + 65:GOTO 295 
315 POKE Q,32 
320 X = USR(X) 

325 IF PEEK(640) = C THEN POKE 0,161 :GOSUB 355 : 

:POKE Q.C.POKE 280,0:GOTO 280 
330 GOSUB 355 .POKE Q,C:GOSUB 355 :GOTO 315 
335 END 

340 POKE Q,148:POKE Q+1,217:Q = Q + 2:RETURN 
345 POKE Q,217:POKE Q+ 1,215:Q = Q + 2:RETURN 
350 READ A$:POKE Q,ASC(A$):POKE Q +1,149: 

Q = Q + 2:RETURN 

355 FOR X = 0 TO 100:NEXT:RETURN 

360 DATA32,0,253,141,128,2,96 

365 DATAQ,W,E,R,T,U,l,0,P,A,S,D,F,G,H,l,J,K, 

L,Z,X,C,V,B,N,M • 


Get both price 
and performance 

Make a detailed price/performance 
comparison and you'll find that these DMMs 
come out on top. 

Only these models give you bench-top 
features like four digits and autoranging 
plus the kind of price and compact, rugged 
construction that used to be reserved for 
field service. 

The Philips DMMs also feature a choice 
of LED and LCD readouts, a time saving 
ergonomic layout and the professional 
features listed below. 



DMMs for labs, 
service and workshops 


Full 4-digit displays: for higher resolution. We 
also give you a parameter readout. 
Autoranging: for quicker, more convenient 
readings. Manual too, of course. 

True RMS: the only true way to measure AC 
signals other than sine-waves. 

Currents to 10 A: a standard feature. 
Overload protection: it's comprehensive. 
Data Hold: a big Philips plus. Allows measure¬ 
ment data to be "frozen” until you can read it. 
This option is a must for tricky service situations. 


For more detailed information phone 
Philips Scientific and Industrial Equipment: 

Sydney — Graham Adams or Mike Meechan 888 8222 

Melbourne — Ralph Brown 690 6366 

Brisbane — Eleanor Futter 44 0191 

Adelaide — Duncan Glenn 223 4022 

Perth — Ken Gifford 277 4199 

Wellington, N.Z. — Steve Morris 859 859 


I philips! Test&Measuring 
Instruments 


PHILIPS 
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TO MICRO-80? 


CAN YOU AFFORD NOT TO SUBSC _ 

siissli1SSS=3S§== 


sfg agasa ,. t- w-aae 



Daisy Wheel Typewriter/Printer 

lisyssSMi 


MPI DISK DRIVES 


40 TRACK SINGLE HEAD . $339 

40 TRACK DUAL HEAD . $449 

80 TRACK SINGLE HEAD . $499 

80 TRACK DUAL HEAD . $599 

Dual head drives use both sides of the disk 

having^two drives for little more than the 

Pr!ces°quoted are for bare drives. Add $10 
per drive for a cabinet and $30 per drive for 


DISKETTES FOR TRS 80 
NASHUA 40 track single side . . . .S4.50 ea 
VERBATIM 40 track double side. .S5.90 ea 
VERBATIM 77 track single side . .S5.90 ea 



SYSPAND 80 
FOR THE SYSTEM 80 
$119.00 

SYSPAND 80 is a self-contained module 
which connects to the expansion port on 
your SYSTEM 80 and gives you a CEN- 

P LUS* the TF1S-80 M ttS 
80 allows you to connect all Tandy peri¬ 
pheral, including the expansion interface, 
disk drives, MICROTEK MT-32 memory 
expansion unit and the fabulous EXATRON 
STRINGY FLOPPY. _ 

TRS-80 MEMORY EXPANSION UNIT 

MT-32... $149.00 

The MT-32 is manufactured by MICROTEK 
Inc., USA. It provides a CENTRONICS 
printer port and sockets for up to 32K of 
dynamic RAM. It comes complete, ready to 
plug into the expansion port of your Level 
II 16K machine. (Will also work with your 
SYSTEM 80 via SYSPAND 80). 

MT-32A without RAM. 

MT-32B with 16K RAM.$179.00 

MT-32C with 32K RAM.$209. 




DISK DRIVE HEAD 
CLEANING DISKETTES 
$29.00 plus $1.20 p&p 


SCOTCH BRAND, 


To: MICRO-80 

P.0. Box 213, Goodwood, S.A. 5034 

Please rush me the items checked below: 


MICRO-80 and the cassette 

software cassette . $60.00 

□The lastest issue of MICRO-80 $2.50 

PLUS THE ITEMS LISTED BELOW 


TOTAL ENCLOSED I 


AUSTRALIAN SOFTWARE 
i of Australian software available. Send for a free catalogue 


MICRO 80 

PRODUCTS 

(08) 272 0966 

433 MORPHETT STREET, 
ADELAIDE S.A. 5000 


MimzgO gSm-fcrxcn o-=t» gc/>3J-i wxmzgo gsm-fcn-tco o-=o. gwan 
































































Dick Smith’s alternative — 

the System 80 (designed for Australia) 


The System 80 from Dick Smith Electronics has recently 
been released in a Mark 11 version, and seems to be settling 
down to a position amongst the top sellers in the ‘middle 
range’ home computer market. We thought it about time 
that we took a closer look. Phil Cohen investigates. 


Phil Cohen 



THE SYSTEM 80, as most readers well 
know by now, is Dick Smith Electronics’ 
answer to the Tandy TRS-80. Early 
advertising for the DSE machine 
carried price breakdowns for equivalent 
systems from both Tandy and DSE, and 
the System 80 is claimed to be software- 
compatible with the TRS-80. 

Tandy is a very large organisation 
indeed. Having started in the US as, I 
believe, a leatherwork and homecraft 
shopping chain, they have grown to be¬ 
come one of the major forces in hobby 
electronics worldwide. 

As with many of his 'exclusive’ 
products, the DICK SMITH label 
carries a tag saying 'Designed for 
Australia’. It’s interesting that this self¬ 


same computer is marketed overseas as 
the 'Video Genie’. So much for the tag 
line. 

First impressions 

The System 80 comes in a sturdy plastic 
case with 'wooden’ end cheeks (plastic, 
actually). The keyboard has a nice 
'solid’ feel to it — not quite the best I’ve 
come across on a computer, but far from 
being the worst. 

A cassette mechanism is built in — an 
unusual feature. Most hobby computers 
these days seem to be going for an 
external unit — which cuts down on the 
cost, as the user may well have one 
already when he buys the computer. 

The only other machine I can think of 


that has a built-in cassette is the 'old’ 
PET from Commodore — I say 'old’, be¬ 
cause the latest version of the machine 
has dropped the cassette mechanism in 
favour of a larger keyboard. 

The bottom of the System 80 holds an 
interesting label — it says "BASIC 
INTERPRETER COPYRIGHT BY MI¬ 
CROSOFT, 1980 ...”. This indicates that 
the machine runs the now-standard 
Microsoft Z-80 BASIC interpreter — 
well tried and tested, and with plenty of 
software available for it. No cost¬ 
cutting there. 

The back of the case was a bit of a 
surprise. I had expected the enormous 
gold-plated edge connection usually 
found on this sort of machine. There is a ► 
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connector — but smaller than most, and 
hidden behind a removable cover. 

I found something extra, however—a 
couple of DIN audio sockets, more 
usually found on cassette recorders. 

One is, in fact, for a second cassette 
recorder — the other is for the connec¬ 
tion of a video monitor. It is unusual to 
use an audio connector of this type to 
carry video-frequency signals. Pre¬ 
sumably, the amount of high-frequency 
interference radiated is within 
acceptable limits. This could be the 
start of a move towards the use of this 
kind of connector (which is, pin for pin, 
probably cheaper than the alternatives) 
for this application. 

The power supply of the System 80 
seems to be an integral unit — the 
mains switch, fuse and cable entry are 
all in one panel at the back of the 
machine, and this is part of an enclosed 
box within the main case of the 
computer. 

Controls and indicators 

Starting at the front of the machine, the 
keyboard has all the usual typewriter 
keys, plus computer-oriented ones. A 
loose sheet which comes with the 
manuals points out that the 'NEW 
LINE’ key on the System 80 is identical 
in function to the 'ENTER’ key of the 
TRS-80. There are a couple of other 
minor variations between the two key¬ 
boards, and this is due presumably to 
DSE using an off-the-shelf keyboard 
unit, and consequently not being able to 
match the other machine totally. 

A LED at the top left of the keyboard 
indicates that the machine is switched 
on. 

Two buttons above the main part of 
the keyboard provide functions con¬ 
nected with the cassette operation and 
the video output. Leaving the video one 
for the moment, the 'FI’ button provides 
a function which has been much called- 
for by TRS-80 users: the cassette 
recorder motor in both machines is 
software-controlled. It turns on when 
the computer encounters an instruction 
to read from or write to cassette, and 
turns off when the reading or writing is 
finished. 

Unfortunately, the user quite often 
wants to use the fast-forward or fast- 
rewind facilities of the cassette 
independently of the computer — 
perhaps even while the computer is 
doing something else. To accomplish 
this, early TRS-80 users (I believe that 
add-on devices now on the market 
obviate the problem) had to unplug the 
remote control jack from their cassette 
recorders, thus returning the motor of 
the recorder to manual control. 

The 'FI’ button of the System 80 over¬ 
rides the software control of the 


cassette, turning the motor on no matter 
what the state of the software. 

The cassette mechanism has the 
usual controls, along with a counter 
(very useful for finding programs on a 
long tape — especially since the usual 
method of recording a spoken message 
before each program is not possible in 
this configuration). 

A level indicator sited above the 
cassette mechanism, and a level control 
beside it, allow the user to set the level 
of the cassette output to suit the com¬ 
puter. This is necessary because in 
transferring programs (or data) from 
one machine to another, variations in 
recorded level can cause problems. 
Presumably the first System 80s had 
this sort of trouble — the meter and 
control appear only on the Mark II 
version. 

A LED beside the cassette 
mechanism shows when the cassette 
motor is on — this is useful for spotting 
the end of a program which is currently 
loading. 

The back of the computer holds the 
two DIN sockets I mentioned earlier — 
one for a second cassette and the other 
for a video monitor. 

Two cables exit the machine at the 
back. One is for mains, the other for a 
TV set. The System 80 is unique as far 
as I know, in that it has outputs for both 
a video monitor and a normal domestic 
TV set. Cable bollards keep the TV 
connection neatly coiled if it is not used. 

Two buttons stick out of the back of 
the machine — one is a RESET button, 
in case the user gets into trouble that 
even the BREAK key on the keyboard 
won’t resolve. 

The other button is called 'VIDEO 
CUT’. What it does is to change the 
screen width from 64 characters to 32 
characters. This means that the right- 
hand side of the output becomes 
invisible (i.e: it disappears off the edge 
of the screen). The PAGE button just 
above the main keyboard allows the 
user to see the right-hand half — 
successive operations of the PAGE 
button switch the screen between left 
and right hand halves of the output. 

The advantage of having 32 charac¬ 
ters per line is, of course, clarity. I 
suspect that the idea was to allow the 
user to select the 32-character option 
while he was entering programs (pro¬ 
gram lines are usually fairly short, and 
don’t fall off the edge of a 32-character 
wide screen). 

Personally, I disliked using the 32- 
character format, as I was never 100% 
sure what I was missing off the edge of 
the screen — but that is just a personal 
view, and in any case you don’t have to 
use it. 


And that’s it — the System 80 is th( 
bare minimum when it comes to fiddly 
connectors and option switches. 

Internals 

The memory map for the System 80 is 
shown in Figure 1. There’s nothing 
unusual about it, except perhaps tha 
the user RAM starts at 4000. 


’I-1 

i I 

I FURTHER 32K | 

EXPANSION 



In some machines, the operatic 
system is arranged so that the us< 
RAM begins at address 0 for simplicil 
of software writing. But this is a mini 
problem. 

The total addressing space (wil 
maximum expansion) is 64K — that 
the limit set by the Z-80 microprocessi 
in its basic configuration, of which 48 
is available as RAM. The standard co: 
figuration (i.e: without add-ons) hi 
16K of RAM. 

There’s really not a great deal mo 
that I can say about the inside of tl 
System 80 from the hardware point 
view, as the documentation that can 
with it did not include any sort of circc 
diagram — not even a block diagrai 
While on the one hand this is n 
necessary for the average user, wl 
would tend to regard the machine as 
'black box’, it’s useful for the smi 
percentage who might want to expai 
the system from the inside at a lat 
date (after the warranty has run out). 

The manual does give the pin assig 
ments for the expansion connector i 
the back of the System 80. These ai 
basically, those Z-80 signals which a 
necessary for the correct operation of i 
S-100 buss system. 
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Dick Smith Electronics is already 
marketing an S-100 expansion box for 
the System 80, and they obviously had 
it in mind when they designated the 
pins of the System 80 expansion 
connector. 

As far as the software goes, there’s not 
much I can say on that score either — 
the BASIC system offered in the 
System 80 is a standard Microsoft 
BASIC interpreter with perhaps a few 
augmentations not found on some other 
machines. I was unable to check out the 
'software compatible with Tandy 
TRS-80’ claim. 

For those who have not come across 
this type of BASIC system before, I have 
included a quick list of its more interest¬ 
ing capabilities below. 

ACTIVE COMMANDS: i.e: those 
which are available to the user as soon 
as the machine is turned on, and which 
are not usually used within a program: 
AUTO: causes the computer to generate 
line numbers automatically during 
program entry, so that a program can be 
entered more quickly. 

CLOAD: loads a program from cassette 
into the machine’s memory. 

CLOAD? re-reads a recently-recorded 
program from cassette and checks it 
against the memory contents to make 
sure that the recording is error-free. 
CSAVE: records a program onto 
cassette. 

EDIT: allows the user to change parts of 
a line of program without the need to 
re-enter the entire line. A number of 
special editing commands are in force 
while this is done. 

SYSTEM: causes the machine to go 
into 'monitor’ mode, in which the user 
can load or save machine code programs 
on tape, run or modify those programs, 
etc. 

TRON, TROFF: turn on and off the 
'trace’ facility, which lists on the screen 
the line numbers that a program is 
going through while it is running —so if 
it is stuck in an 'endless’ loop, the user 
can spot what is happening. 

PROGRAM STATEMENT 
COMMANDS: i.e: those used in the 
body of a program: 

PRINT@: causes the computer, rather 
than just PRINTing something on the 
next available line of the screen, to start 
it at a particular point. This is very 
useful for graphs, etc. 

PRINT USING: allows the user to 
specify the format of the numeric data to 
be printed. For example, a number can 
be output with two digits after the 
point, and with commas inserted in the 
appropriate places before the point. 
PRINT =: puts data onto cassette, 
rather than onto the screen. I suspect 
that, with the addition of an S-100 


expansion and a disk drive, the same 
command will be used to send data to 
the disk. 

DEFINT, DEFSNG, DEFDBL, 
DEFSTR: cause a list of variable 
names to be treated as string, integer, 
etc. (i.e: without the need for $, % or =jt 
symbols). For example, DEFINT A-D 
will cause all variables starting with A, 
B, C, or D to be treated as integers. 

ON ERROR GOTO: means that, 
rather than just giving an error 
message and stopping, the program can 
be made to jump to a particular line 
number when something goes wrong 
(e.g: division by zero, etc). This means 
that the program can give a listing of 
the current values of all of the variables 
as its 'dying gasp’ — useful in 
debugging! 

RESUME: in conjunction with ON 
ERROR GOTO means that the error can 
be ignored altogether. RESUME sends 
the program back to a particular line, 
forgetting that an error even occurred. 
SET, RESET: allow the user to turn on 
or off a particular point on the screen 
(which is taken to be made up of 47 by 
127 points for the purposes of these 
commands). This means that graphs 
can be put on the screen a point at a 
time. 

POINT: allows the program to find out 
whether a particular 'point’ (see 
previous command) is on or off. 

Variable types 

The types of variables supported by the 
System 80 are as follows: 

INTEGER: within the range -32769 
and +32769. 

SINGLE PRECISION: a floating¬ 
point number with six significant digits 
and a power of ten from -38 to +38. 
DOUBLE PRECISION: a floating¬ 
point number with sixteen significant 
digits and a power of ten from -38 to 
+38. 

STRING: a sequence of characters up to 
255 in length. 



One of the ‘cute’ accessories available is this 
‘Sound Off’ package, which provides music and 
sound effects for the System 80. 


ARRAYS: of any of the above types of 
variables — with any number of 
dimensions. 

And lastly... 

The System 80 is not a 'cost-is-no-object’ 
machine — but then, it was never in¬ 
tended to be. Some of the comers that 
have been cut to bring a machine in at 
this price are annoying — the manuals 
could have been better, and there is 
no [ key (you have to use the ESC key 
instead) — but none of these cut comers 
are fatal. 

The value of the machine can only be 
measured against the use for which it is 
designed — for the home user who 
wants to leam about programming, and 
who perhaps has some minor software 
applications in or around the home, 
office or small business. 

The System 80 would not stand up to 
a 'harsh’ environment (e.g: being used as 
a word processor on a shift basis) — but 
then, that’s not what it’s for. 

All things considered, I would 
recommend the System 80 to anyone 
who wanted to take up programming as 
a hobby. • 


SYSTEM 80 — GENERAL SPECIFICATIONS 


RAM 4K or 16K 

Keyboard 51-key ASCII 

VDU format 64 character x 16 lines or 32 double-width characters per line. 

Storage cassette included plus provision to connect an extra cassette. Level meter and level 
control included. 

Expansion via 48-pin socket. 

Video out direct video out plus on-board video modulator (Ch.1 output) 

CPU ZilogZ80,1.7 MHz clock. 

Language 12K Microsoft BASIC 

Featu res compatible with Level 11 TRS-80; memory expandable to 48K with S-100 expansion unit; 

expansion units available — parallel printer interface, voice box, S-100 expansion unit, 
S-100 RAM card, extra cassette deck, TV set monitor. 

Price $695 with 4K memory 

$750 with 16K memory 

Review unit supplied by Dick Smith Electronics, North Ryde NSW. Supplied with Users’ Manual, BASIC 
Manual and Programming For Beginners books. 
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The Superboard 
Ready to go,ready for more 


Cassette interface, 300 Baud 
Kansas City standard, so 
you can swap programs, ask 
your dealer how to double 
the speed! 


Printer port and sound 
generation. 


All you need is a 5v power RF Modulator Connection, 
supply. ^ 

v 24 x 24 or 12 x 48 Display 


Character generators giving 
a full 256 characters from 
Alpha-numerics to planes, 
guns and spaceships. 


3 


4K of RAM on-board space 
for a further 4K ready 
socketed. Just plug in the 
chips. 


6502 processor or chip as in 
four out of five of the top 
selling personal computers. 


Your connection to the 
expansion facilities, up to 
32K or RAM, dual disks 
and the outside world. 


Full 53 keyboard with uppe 
case, lower case and graphic 
elements. Drive it in polled 
mode and you can detect u| 
to eight keys pressed 
simultaneously — how's tha 
for real-time games? 


Joystick interface. It gives 
a 'natural' feel to game 
manoevres like driving a tank, 
firing a rocket. 


Monitor ROM, allowing you 
to enter machine code. 


8K BASIC available on 
up with floating point, 
functions, multi- 
dimensioned array, and full 
string facilities. 


Our Superboard lets you suit 
yourself, offering a ready to go 
configuration that you can add to as 
needed. The Superboard is the first 
complete personal computer system 
contained entirely on a single board. 

This is a major electronic 
breakthrough and we at Ohio 
Scientific accomplished it by using 
custom state-of-the-art LSI micro 
circuits. The Superboard offers you 
more features than many of the more 
expensive alternatives. 


We designed the Superboard 
specifically with versatility and 
economy in mind. It is suitable not 
only for the serious computer user, 
but also for first time users, the 
student or the hobbyist. The 
Superboard gets you off to the right 
start, "and you can add to it later - 
saving money all along the line. 

If you’re just starting, get the ready- 
to-go Cl model, then all you’ll need is 
your cassette and television set and 
you’re into the world of computers 
in a really serious and flexible way. 


EXPANSION CAPABILITIES: 

— UP TO 32K MEMORY 

— DUAL MINI-FLOPPY DRIVES 

— FULL COLOUR VIDEO 

— PROTOTYPING BOARDS 

— A/D AND D/A CONVERSION 

KM* 

TOMORROWS TECHNOLOGY TODA' 



Australian Dealer: Systems Automation Pty. Ltd. 31 Hume Street, Crows Nest, N.S.W. 2065 Phone: 439-647, 








COMPUTER 

1,1 SYSTEMS 

VjL 1 (AGST.) 

Ljj Wlcroj* 

niacR° 

SERVW* 

283 Clarence Street 
Sydney NSW 2000 
Telephone 29 2402-9221709 
Associated with QT Inc. - USA. 

CTO U !1' J 11 d i [•] J: f 

Features: 1K R AM (which can be located at any 1K 
boundary) plus one each Parallel and Serial I/O 
parts on board • Power on jump to on-board 
EPROM (2708 or 2716) • EPROM addressable on 
any IK or 2K boundary • Full 64K use of RAM 
allowed in shadow mode • Programmable Baud 
rate selection. 110-9600 • 2 or 4MHz switch 
selectable • DMA capability allows MWRT signal 
generation on CPU board or elsewhere in system 
under DMA logic or front panel control • Two 
programmable timers available for use by programs 
run with the SBC+2/4 (timer output and controls 
available at parallel I/O connector, parallel input 
and output ports available for use on CPU board). 

Bare Board . $ 60.00 

yA&T . $295.00^ 

Features: Runs at 4MHz • 3242 refresh con¬ 
troller with delay line • Four layer PC board insures 
quiet operation • Supports 16K, 32K, 48K or 64K 
of memory • 24 IEEE-specified address lines • 
Optional Ml wait state allows error free operation 
with faster processors • Optional Phantom disable 
• Uses Z-80 or on-board refresh signal • Bank on/ 
off signal selected by industry standard I/O port 

40 (Hex) • Convenient DIP switch selection of 
data bus bits determines bank in use • 3 watts low 
power consumption • Convenient LED indication 

Definitely works with 

Cromemco and North Star 

Bare Board .$ 75.00 

A&T 

RAM+ 65 1 

32K . $450.00 

48K . $575.00 

• S-100,16K x 8 bit static RAM • 2 or 4MHz • Uses 
2114L (300NS) CHIP • Addressable in 4K steps • 
Memory protection in IK increments, from bottom 

V V 

to six IK segments of board to create “holes" for 
other devices • DIP switch selectable wait states • 
Phantom line DIP switch • Features bank selection 
by I/O instruction using any one of 256 DIP. 
switch-selectable codes - allows up to 256 
software-controlled memory banks. 

Bare Board. $ 35.00 

4MHZA&T . $250.00 

Has two serial Sync/Async ports (RS-232, current 
loop or TTL) with individual Xtal controlled 
programmable baudrate generators • Four 8-bit 
Parallel ports; one latched input port and other 
three can be programmed in combinationsof input, 
output or bidirectional • Also, has three 16-bit 
Programmable Timers and an 8-level Program¬ 
mable interrupt Controller w/Auto restart (8080/ 
Z80) • Other features include; on-board clock 
divisor for timers, completely socketed, wire wrap 
posts for easy port configuration plus more. 

Bare Board . $ 70.00 

These motherboards are among the quietest on the 
market A unique grounding matrix - with each 
line completely surrounded by ground shielding - 
eliminates need for termination and gives high 
crosstalk rejection • They’re customer-proven, 
without crosstalk sometimes operating at 14MHz • 

A LED power indicator helps eliminate zapped 
circuits • IEEE S-100 std. compatible, available 
with 6, 8,12,18 or 22 slots • (The 22 slot board fits 
Imsai chassis and has slot for front panel.) 

6 Slot 12 Slot 

Bare Board . $25.00 Bare Board . $ 30.00 
A&T . $50.00 A&T $ 90.00 

8 Slot 18 Slot 

Bare Board . $27.00 Bare Board . $ 50.00 
A&T . $70.00 A&T $140.00 

A&T $375.00 

Features: Date/Month/Year • Day of week • 24 
hour time or 12 hour (&m./p.m.) selectable • Leap 
year (perpetual calendar) • 4 interval interrupt 
timer; 1024Hz (approx. 1 milisec), 1 sec., 1 min., 1 hr. 

• On-board battery backup • Simple time and 
date setting • Simple software interface • 
Time advance protection while reading. 

S-100 or Apple TRS-80 

A&T $150.00 A&T Only , $150.00 

5%" Disk Mainframe with 25A Pwr Sup 

MF + MD12 (12 slot M/B . $500.00 

MF + MD8 (8 slot M/B) . $475.00 

MF + MD6 (6 slot M/B) . $450.00 

8” Disk Mainframe with 25A Pwr Sup 

MF + DD6 (6 slot M/B) . $625.00 

MF + DD8 (8 slot M/B) . $650.00 

MF + DD12 (12 slot M/B) . $675.00 

v y 

Computer System with 8" Single Sided 
Drives without Terminal 

A&T (6 slot) .$3595.00 

A&T (8 slot) .$3695.00 

A&T (12 slot) .$3795.00 

Computer System with 5’A" SingleSided 
Drives No Terminal 

A&T (6 slot) .$2495.00 

A&T (8 slot) .$2595.00 

yA&T(12slot) .$2695.00^ 


WOW! 

SORCERER MAGIC 




THE LATEST! 1 

THE BEST IN THE WORLD 

BASIC DAZZLER Becomes part of your 
BASIC PROGRAM! 22 features includ¬ 
ing recall of screen, Keyboard scan. NO 
MORE WASTED PRINTOUT! Turns 
printer on/off from within program. Change 
cursor or even make it vanish. Change 
BAUD RATE, move STACK, dump 
memory, set OUTPUT/INPUT. Change 
header, auto exec. etc. Yes, all from within 
your program, or DIRECT MODE. In¬ 
cludes manual. $39.95 


SYSTEM 3 The ultimate TOOLKIT! 
Editor, renumber, tape merge, auto line 
numbers, trace, search, delete, recover crash 
and more. $29.95 


MAGIC STRINGSAVER. Becomes 
part of your program. Allows INPUT/ 
OUTPUT of alphanumeric DATA TO 
TAPE! 3 fantastic MODES with preferen¬ 
tial SORTING and ASSIGNING of 
data. Includes manual. $29.95 


GALAXIANS Makes Space Invaders look 
second rate. BRAND NEW. $19.95 

GROTNIC WARS — WOW! 3-D effects. 
For those who have mastered Invaders and 
Galaxians. $19.95 

GAMES PACK — Racing, Warlord and great 
Lunar Lander. Special 3 for $17.95 

BASIC TUTORIAL PACK. $24.95 

MACHINE LANGUAGE TUTORIALS 
(Both are a must) $24.95 

SCOPE New fantastic EDITOR $15.00 

SCOTE DEV. PAK EDITOR $35.00 

TOUCH TYPE TUTOR A must for all 
computer addicts. Easy $16.95 


SCREEN GENIE. Beaut $16.00 

NEW INVADERS GAME $14.95 

FOOLPROOF. Prevents crashes if wrong data 
entered or wrong key pressed. NEW! $16.95 
MANY MORE. FREE POSTAGE 
QUICK DELIVERY (ESP. INTERSTATE) 
BANKCARD WELCOME 


RUSH TO PJB SYSTEMS: 

24A Simpson St., Bondi 2026 
ATTENTION ALL APPLE, TRS80, PET, SYSTEM 
80, SORCERER USERSI WE HAVE THE FANTAS¬ 
TIC EPSON RANGE OF PRINTERS. 


BANKCARD: Quote number, expiry date, signa- 

L^ re __| 
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Spellguard — every 
proofreader’s dream! 


Spellguard is a software system for use with micro- * 
computers that proofreads a text file typed into a word 
processor or text editor. Elaine Ray reviewed it for us, and 
not only did she find it an excellently organised and 
beautifully documented system, the copy she turned in 

having used it required the minimum of corrections! Elaine M. Raj 


SPELLGUARD makes me realise how 
far the microcomputing world has come 
since the era when Altair was number 
one and if you wanted a computer you 
built your own system. In those days, if 
a program worked at all, you were 
happy. Now we have software that 
works as well as mainframe programs. 
Spellguard is an example of the new 
standard — fully professional micro¬ 
computer software. 

Spellguard was reviewed using an 
IMS International Series 8000 using 
96 M hard disk system and twin double¬ 
sided double density disks. This 
program will also run under MP/M. 

What Spellguard does 

Spellguard’s purpose is to help users 
find spelling and typographical errors. 
It is meant to work in conjunction with a 
word processor or text editor, but it 
operates independently on the text file 
itself. It should therefore be generally 
compatible with almost any other pro¬ 
gram which operates under CP/M to 
create an ASCII text file. I know that 
there are no problems with the Word¬ 
Star Word Processor or WordMaster 
Text Editor. 


To describe the operation of this 
remarkable system, assume that you’ve 
created a CP/M text file using a word 
processor or text editor. Next you type 
"SP <filename>”, and CP/M loads and 
executes Spellguard, which in turn 
starts proofreading the specified text 
file. Should you wish not to proofread 
first off, you need only type in "SP”. The 
Master Menu will prompt you to type 
the name of the file you want proofread, 
and the program assumes that every 
series of letters between spaces, 
numbers or special characters in the 
file is a "word” and compares it to 
the dictionary file. For example, 
"customer6” in a file causes "customer” 
to be compared to the dictionary, but 
"customer#six” causes both "customer” 
and "six” to be compared. 

Each word is then determined to be a 
match or mismatch with the currently 
selected dictionary entry. If it is a 
match, nothing happens; if, however, it 
is a mismatch, it is remembered by the 
program for review after the proof¬ 
reading has been completed. You can 
then review the mismatches one word 
at a time or all at once and do one of 
three things with them. If the word 
is a typographical error such as 


"threethings” or if it is a spelling err 
such as "compatable” you can chanj 
the last character of the word to a pi 
determined special character in tl 
original text file. (The default charact 
on my copy was "[” but I decided tha 
preferred 

Once you’ve finished reviewing i 
the mismatched words, you can retu 
to the word processor and use the Fib 
or SEARCH command to go directly 
the words that need correcting. Y 
simply have the word processor sear 
for the special character that Spe 
guard implanted in the word. 

The second thing you can do with 
mismatched word is add it to yo 
dictionary. Thus, as you use Spellgua 
you can tailor the 20 000 word dictic 
ary that comes with the system. Do 
think that 20 000 words is a sm; 
number, by the way, for as ISA remi 
us in the manual, an ideal dictiona 
would be large enough so that correci 
spelled words only rarely caused m 
matches, but it would still be as small 
possible to save disk space, rede 
running time and give as few incorri 
matches as possible to words which s 
syntactically incorrect. Curious to s 
how big 20 000 words really was. 
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proofread every text and program 
source file I had at hand. The result, 
after proofreading 16 Megabytes of 
files, was a dictionary of20 661 words (I 
did discard program variable names but 
added anything that could pass as an 
English word). 

The third thing you can do with a 
mismatched word is ignore it. In vir¬ 
tually every document you will find 
mismatched words, such as proper 
names, that are spelled correctly but 
should not be added to your dictionary 
because they will probably never be 
used again. 

After you have completed the review 
and decided to mark, add to the diction¬ 
ary or ignore each mismatched word, 
Spellguard marks the text file, adds to 
the dictionary and returns you to CP/M 
upon your command. It will optionally, 
depending upon the number of words 
you have added, decide to "reorganise” 
the dictionary. I took this to mean a sort 
of some kind, in which case the only 
comment I can offer is that it is 
incredibly fast. 

The procedures just described com¬ 
prise the usual operational sequence, 
but Spellguard will do several other 
helpful things. The most important ones 
involve operations with dictionaries. 
You can combine two dictionaries so 
that a third contains all the words that 
occur in either of the two source 
dictionaries. This feature allows you to 
build a specialised vocabulary (i.e: a 
special dictionary) and then add it to a 
general dictionary such as the one 
furnished with the system. You can also 
subtract one dictionary from another so 


that the third contains the words 
present in the first but not the second. 

After using Spellguard on all my 
documents, I subtracted the original 
dictionary from the current one that 
contained my 661 additions. Since list¬ 
ing all or parts of dictionaries is another 
function of what the manual calls 
"dictionary management functions”, I 
simply listed the remaining vocabulary. 
This allowed me to examine my added 
words, which in turn caused some re¬ 
flection on some of the word pattern 
usage I saw. This is an aspect of using 
Spellguard that I had not expected but 
which I find quite valuable. TTie process 
of examining each word that was not in 
the original dictionary caused me to 
wonder whether some of them should be 
replaced by simpler, more common 
words. In fact I marked some words, not 
because they contained typographical 
errors or were misspelled, but simply 
because I wanted to replace them. 

Another noticeable Spellguard charac¬ 
teristic is its remarkable speed. On the 
IMS International system with a 4 MHz 
Z-80 CPU and a hard disk, a 45-page, 
single-spaced legal document (20 066 
words) was proofread in 41.2 seconds 
against a 20 661-word dictionary. 
Using a slower CPU or a slower disk 
system, the program would take more 
time. 

Documentation 

The manual is clear, complete and well 
organised, with a glossary of terms and 
a good index, and it goes into detail on 
setting up and operating Spellguard for 
the first-time user. I have never seen a 
microcomputer application instruction 


manual which assumes so little and ex¬ 
plains so much, dearly. The program 
allows you to type 'HELP’ any time it 
expects a command. The HELP re¬ 
sponses are clear and appropriate. 

I praise the authors of the manual 
particularly for providing an excellent 
discussion of the program’s limitations. 
Too often users of other programs are 
left with the chore of discovering them 
on their own. Five problem areas are 
discussed: (1) Spellguard cannot detect 
errors that are also real words. In fact a 
classic unintended example occurs on 
page 27 of the manual, where the word 
'to’ appears instead of 'so’. (2) The 
dictionary may contain errors. The first 
thought in my mind was the American 
spelling differences in the dictionary. In 
my copy, there are quite a few, but the 
Australian Distributors, S.I. Micro¬ 
computer Products P/L, will be 
supplying the Spellguard with the 
correct English spellings in the 
dictionary. You must simply make sure 
that you don’t add any misspelled words 
to your dictionaries. (3) Hyphens and 
apostrophes cause problems and are 
dealt with individually. (4) Words that 
have more than 42 characters are 
flagged and need special handling. 
(5) The program does not distinguish 
between upper and lower case. On 
reflection upon this last point, it occurs 
to me that distinguishing between 
upper and lower case would serve no 
useful purpose, other than to ensure 
that the first word of each sentence was 
a capital letter — which is not the 
purpose of a dictionary. 

The manual sums up by saying, 
"None of the foregoing discussion can be 
interpreted to mean that Spellguard 
eliminates the need for proofreading. 
Proofreading is required to make sure 
the document makes sense, has proper 
grammatical structure, verb tense, etc.” 

Ease of Use 

I don’t think any program could be 
much easier to use than this one. Every 
operation is 'menu-driven’, in that a list 
of possible commands is presented, and 
the user selects the desired command by 
typing a letter or a number. The letters 
are mnemonics of the function they 
initiate and their numeric equivalents 
seem to fall neatly under your finger¬ 
tips, making mismatch scanning fast 
and easy. Numerous little touches like 
this throughout the system make things 
easy. 

Another typical example is the menu 
prompt for changing between beginner 
and expert mode (expert mode is faster 
and has fewer messages to the user). 
The main menu prompt reads: "Change 
prompt level from 'beginner’ to 
'expert’ ” when the system is in the ► 
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(SPELLGUARD* 
can proofread 
10,000 words 
in one minute 


SPELLGUARD is a revolutionary new computer program that finds 
spelling mistakes and typographical errors in documents prepared 
with CP/M 1 or CDOS 5 compatible word processors and text editors. 

In less than one minute, SPELLGUARD proofreads 20 pages of text 
(10,000 words) and identifies all misspelled or mis-typed words based 
on its 20,000-word dictionary. After proofreading, SPELLGUARD first 
provides an alphabetised list of the words identified as potential errors. 
The operator judges each word as correct or incorrect. Correct words 
may be added to the dictionary. SPELLGUARD automatically marks 
incorrect words in the text with a special character. The operator can 
then use the word processor to easily find and correct them in the 
document. 


Distributed by: 

S.l. MICROCOMPUTER 
PRODUCTS PTY. LTD. 
who can supply further details. 
Price: $325 including manual 
(Trade discounts available) 
ii *TM 


Micro Computers From 

INDUSTRIAL MICRO SYSTEMS 

SERIES 8000: SYSTEMS WITH 
TIME PROVEN COMPONENTS 


SERIES 

8000 



S.I. MICROCOMPUTER 


Regardless of the size of machine you choose, there’s room inside 
for up to 256k of IMS RAM with memory management. And the 
integrated floppy disk capacity is pretty impressive too — more 
than a million .bytes per drive! You can start with a single 8" drive, 
then install one or two more when you need it — all in the same 
cabinet. The Series 8000 System's power supply and disk 
controller are made with this kind of expansion in mind so growing 
is simple. And our Z-80 computers have features like serial parallel 
1/0's, clocks, PROMS on board so that less slots are used on the 
S-100 12 slot motherboard, giving more space for extra RAM gr 
special purpose boards. 

Because the system is S-100 and CP/M based you can run all of the 
programs written for use with CP/M systems. (Like CBASIC, 
FORTRAN, COBOL, PASCAL, C, ALGOL, WORDSTAR etc). And 
you can go multi-user as well! 

CALL US FOR MORE INFORMATION ABOUT THIS SYSTEM OR 
IT'S LITTLE BROTHER WITH THE 5” DISKS—THE SERIES 5000. 


GPO BOX 72 SYDNEY 2001 92 PITT ST SYDNEY (02) 2314091 2326804 

Distributors: Mark Dewhirst, 428 St Kilda Road, Melbourne, VIC 3004. Tel (03) 26-5522. 

Bruce Llpscombe Computer World, 98 Main Road, Moonah, Tas. 7009. Tel (002) 28-6288. 
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beginner mode, but reads " 'expert’ to 
'beginner’ ” when the system is in the 
expert mode. 

The program uses a 'default-table’ for 
remembering information that is likely 
to remain the same from one occasion to 
the next, such as the name of the 
dictionary, the special character used to 
mark errors and whether you have a 
CRT or hard copy terminal. That is not 
too unusual, but Spellguard allows you 
to have three separate tables, which, is 
unusual. Thus you can reconfigure the 
system by using one command to 
change from one set of defaults to 
another, which would be helpful if more 
than one person were using the system. 

The only inconvenience I found is that 
the procedure for removing words from 
the dictionary is rather involved. First 
you have to create a dictionary of words 
you want deleted, then use the subtract 
function to remove them from your 
main dictionary. 

Error handling 

I didn’t experience any problems with 
Spellguard’s error handling. The ex¬ 
ception would be problems that are due 
to the way that CP/M handles BDOS 
errors, which can’t be altered by pro¬ 
grams like Spellguard because control 
is never returned to the application 


program. This could conceivably cause a 
dictionary to crash if it happened at the 
wrong time, but if there is one thing 
which the Spellguard gets across to the 
operator, it is that you should always 
back up your dictionaries. A very wise 
philosophy. 

Support 

Here ISA’s self-appointed title of 
innovative is appropriate. Part of the 
support comes with the original pur¬ 
chase in the form of a maintenance 
program with two powerful features. 

The VERIFY command is a self¬ 
checking feature designed to determine 
whether or not the Spellguard has been 
damaged or miscopied. According to the 
authors: "If there is a random error in a 
Spellguard program, there is less than 
one chance in one billion that VERIFY 
will fail to detect.” 

The other command, REVISE, allows 
the user to modify the original program 
using a special code. This means that 
non-technical users can type a code such 
as CNA AAB AAA KBA BOF KLC into 
REVISE to make a patch to Spellguard. 
Thus ISA can distribute updates on 
paper rather than on floppy disks. 

Clearly ISA has thought out the re¬ 
quirements of customer support more 
completely than most vendors. The ISA 


approach is further indicated by its 
"money back acceptance test period”, 
the warranty and the service policy — 
an entire chapter in the manual is 
devoted to these subjects. ISA even 
includes a preprinted form to use in 
claiming a refund! 

Summary 

I think anyone using a word processor in 
a business or professional setting would 
find that, even at $325, Spellguard will 
quickly pay for itself. When I first saw 
the price, I thought it was too high. But 
after using the program and reflecting 
on the value of reliable, professional- 
quality software as an addition to a 
microcomputer word processor system, I 
think it is well worth the price. • 


System Requirements 

CP/M 1.4 or later 
32K memory 

Disk drive systems 400K or better 

Available from: 

• S.l. Microcomputers, 92 Pitt St, Sydney 2000 
(02)231-4091 

• Liveware, 15 Boundary St, Rushcutters Bay 
2011. 

• S.l. Melbourne, 428 St. Kilda Rd, Melbourne. 
(03)26-5522. 

• The Electronic Circuit, 20 Duncan St, 
Fortitude Valley. (07)52-8455. 

Price: $325 





2716 ( + 5V) $6.10* * 

Yes! We sell the TCT "Universal" Prom 
board (ETI-682.) Take a look at these prices! 


inc. tax ex. tax 


Complete kit 

$115 

$100 

Board only 

$ 69 

$ 60 

2716 ( + 5V,450ns) 

$ 7 

$ 6.10 

Manual only 

$ 7 



TCT Micro Design Pty. Ltd. 

P.O. Box 263 Wahroonga, 2076, N.S.W. 
Phone: (02) 48-5388 


GOODBYE STATICS 


Just look at these kit prices for our 
64k S100 Dynamic memory board. 


16K bytes 

inc. tax 
$259 

ex. tax 
$225 

32K bytes 

$299 

$260 

48 K bytes 

$339 

$295 

64K bytes 

$379 

$330 

8x4116 (200ns) 

$ 40 

$ 35 

Manual only 

$ 7 




Please add $3 for post and packing. 


* Plus sales tax. 
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The best kiined or Ton 


It’s obvious really. If you like doing it you’re likely to do it better. So if you feel 
you’d enjoy working with electrical equipment, or radio equipment, or jet engines 
or marine engines and you meet the entry requirements there is likely to be a good 
job for you in the Navy. 

If you don’t know what you’re good at, the Navy might well be able to find 
out for you. There are many cases where the Navy has discovered great talent 
in young people. You may have the kind of hidden talent which could lead you on 
to great things in the Navy. 

So if you know that you’ve got a lot to offer but you’re not quite sure what 
it is. Or there is no opportunity to discover it where you are, a good chat with a 



Auth. Director-General Recruiting, Dept. Defence. 






f 


s 'Tim Job you Do Best 

Navy Careers Counsellor maybe just what you need. 

You may both uncover a great new talent. And that would be something to 
be proud of. 

Talk to a Navy Careers Counsellor. He’ll tell you about today’s Navy and 
the kind of men that it needs. It could be a proud moment for you both. So, pick 
up a phone now. Or write to G.P.O. Box XYZ in your state capital. 

N.S.W.: Sydney 2121011, Parramatta 6351511, Newcastle 2 5476, 
Wollongong 286492. VIC.: Melbourne 613731. QLD.: Brisbane 2262626, 
Townsville 715253. S.A.: Adelaide 2121455.W.A.: Perth 325 6222. TAS.: Hobart 
34 7077, Launceston 314626. A.C.T.: Canberra 82 2333. 


NAVY 



NGE251.DPS.21 








MASS STORAGE 
FOR THE MICRO 


• Suits most 8-bit micro’s 

• Easy to install and operate 

• Fully software supported • Removable media 

• Low cost — ,06c per byte • Slashes back-up time 

• Built-in 512 byte data buffer 

• High speed — LSI bit slice technology 

The Cameo DC-500 subsystem from SME Systems 
brings mainframe storage capability to the micro user. 

Now you can handle large data bas applications 
previously possible only on mainframe systems. 

Up to 4 hard disc drives. The Cameo DC-500 Disc 
Controller is an intelligent interface which enables most 
eight bit microcomputers to utilize up to 4 hard disc 
drives — a total capacity of 80 M bytes. 


Fast built-in back up capability. Four minutes, that’s 
all it takes to back up your data. 

With the DC-500 you can have direct memory access 
(DMA) capability which means that any computer 
utilizing DMA is relieved of virtually all work associated 
with data transfer. 

The DC-500 is easy to install and operate. It has its 
own power supply, is interchangeable with a wide 
variety of microcomputers, and is adaptable to most 
cartridge disc drives. 

Software I/O driver routines and/or complete 
operating systems are available for all popular micro’s. 

A complete ten megabyte (5 fixed plus 5 removable) 
subsystem costs $5995 for your S-100,6800, Apple or 
TRS-80 computer. 

Dealer and OEM discounts available. 



S.M. ELECTRONICS 


SME SYSTEMS ARE MANUFACTURERS AND DISTRIBUTORS OF 
Z80 S-100 MICROCOMPUTERS, PERIPHERALS AND BOARDS ETC. 

22 QUEEN STREET, MITCHAM, 3132 VICTORIA 
TELEPHONE (03) 874-3666 
TELEX AA37213 









Advanced BASIC 
Part 2 — Chaining 

Phil Cohen 

Following the series on Back Door into BASIC, ETI has 
begun a series on Advanced BASIC for those who want to 
know where to go now. The first article of the series, 
‘Sorting’, appeared in the June 1981 issue of ETI; this 
month Phil Cohen explains and illustrates ‘chaining’. The 
language used is 8K Microsoft BASIC, and minor altera¬ 
tions will allow the included examples to run on almost 
any medium-sized personal computer system. 


LET’S SAY you’ve got a list of items 
with a definite sequence — words in a 
word processor, or names in alpha¬ 
betical order, for example. What’s the 
best way to organise their storage in a 
program? 

Easy, you say. Put them into an 
array. 

Okay, but what if you want to add one 
item to the list, but in the middle of the 
list. What happens? One approach is to 
find out where the item goes and move 
all the items after it down one position 
(assuming, of course, there’s room in the 
array). This becomes very slow if you 
have a lot of items in the list. 

Another way of doing it is to have a 
separate list of 'amendments’ to the 
existing list and to check it as the main 
list is read out. This is okay if the 
number of amendments is very small. 

One solution to the problem is to use 
what is known as 'chaining’. Each item 
in the list 'points’ to the next item. 

Perhaps the easiest way to explain 
this is with an example. The list we 
want to represent is: 

1.1,2.2,3.3,4.4 

This is stored in the array A(5,2). The 5 
gives us room to add one more item to 
the list and the 2 allows the storage of 1) 
the data, and 2) the location of the next 
item: 

A(l,l) = 1.1 

A(2,l) = 2.2 

A(3,l) = 3.3 

A(4,l) = 4.4 


The item after 1.1 is 2.2, and so 
A(l,2) = 2 
Similarly, 

A(2,2) = 3 
A(3,2) = 4 

Now 4.4 is at the end of the list, so we’ll 
mark this by a negative number: 

A(4,2) = -1 

This couldn’t possibly be the next lo¬ 
cation, since the array subscripts start 
at 0, and so the program will be able to 
recognise the end of the list. We also 



need a 'pointer’ to the start of the list: 

S= i 

The following program will print the 
list defined above (see also Figure 1): 

101 = S 

I is the current item. Point it to the start. 

20 PRINT A(I,1) 
prints the current item. 

301 = A(I,2) 

sets I to the next element’s location. 

40 IF I > 0 THEN 20 

repeats the process until all the items 
have been printed. When 4.4 has been 
printed, line 30 will set I = A(4,2), 
which is —1, and line 40 will 'trap’ this 
as the end of the list. 

Fine, we can read the list out — what 
about adding items? 

This is where it gets a bit cleverer — 
we don’t have to move any of the data. 
All we have to do is to find a place for the 
data, point one of the list’s pointers at it 
(which pointer depends on where in the 
list the new item is to be added) and 
then point the new item’s pointer back 
into the list where it was 'broken’. 

First of all, though, we have to find 
out if there’s room. Remember, we have 
no way of knowing (yet) which locations 
hold data and which are unused (with¬ 
out going through the list each time, 
that is). What if we set the 'next item’ 
part of the unused locations to 0. Then 
we’ll be able to tell the locations from 
data, or from the 'end of list’ marker 
(which is -1). The unused location in 
the above example was location 5, so 

A(5,2) = 0. p 
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Now see here 



Now you can see things in a better light anywhere, 
anytime. 

From the makers of famous, long lasting Duracell 
batteries comes the new range of Durabeam torches. 

There’s a size and shape Durabeam to take the 
frustration out of every dark situation. 

No car, home, boat, pack, purse or office should 
be without one. 


New Durabeam. 

A great light and a great gift, too. 



What we have to do to add an item, 
then, is 

a) Look for an empty location (and 
STOP if there are none!) 

b) Change the pointer of the item 
which comes before the one we want to 
add to point to the new item. 

c) Set the pointer of the new item to 



cE 


figure 2. This segment adds one item to a 
specified position in the list. 


point to the item which will come after 
it. 

Say we want to change the list to: 
1.1,2.2,99,3.3,4.4 
We set 
A(2,2) = 5 
A(5,l) = 99 
A(5,2) = 3 

The following program segment will 
add an item with value V after item L 
(see flowchart, Figure 2). 

10 FOR I = 1 TO 5 
20 IF A(1,2) = 0 THEN 50 


30 NEXT I 

40 PRINT "NO ROOM LEFT”: STOP 
checks for empty locations (which have 
a pointer value of 0) and stops if there 
are none. 

50 A(I,1) = V 

I should be the number of the first empty 
location. 

60 Ad,2) = ACL,2) 

sets the pointer of the new item to where 
the pointer of the item was before it was 
pointing (whew!). 

70 A(L,2) = I 
completes the addition. 

The following segment will remove 
item R. This is rather more tricky than 
the last program, as we have to find out 
which item is pointing at item R. It 
won’t remove R if it’s the first member of 
the list, by the way — this involves 
changing the value of S. It’s easy enough 
to add a small section of program to 
check for this, though (see the full-sized 
example later in the article). 

101 = S 

the start of the list; 

20 IF A(1,2) = R THEN 60 
if the item I points at R, jump. 

30 IF Ad,2) < 0 THEN PRINT 
"NOT FOUND”: STOP 
If R hasn’t been found by the end of the 
list then something’s wrong! 

401 = Ad,2) 

50 GOTO 20 
try the next one: 

60 Ad,2) = A(R,2) 

This takes care of the pointers in the 
list. All we have to do now is to mark R 
as being empty: 

70 A(R,2) = 0 

Figure 3 shows the flowchart of the 
above program. 
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Other points to note about chaining 


• There’s no reason why there should 
only be one list per array. All that’s re¬ 
quired is to have several 'start of chain’ 
pointers (like S in the above example). 
Remember — one array takes up less 
room than two of the same total size. 

• Several lists can share the same 'tail’. 


If this is a representation of two lists: 

S1 OOOO-’ 
S2 OCKX ^- 1 


::ggi>oo~- 



then there’s no reason why they 
shouldn’t be arranged like this 


This sort of thing is useful for mailing 
list systems where some addresses 
would appear on several lists — 
members of a club who are also 
committee members, for instance. Their 
addresses would only be recorded once. 

• List pointers can go in both directions: 
A(l,l) = 1.1, A(2,l) = 2.2, A(3,l) = 3.3 
A(l,2) = 2, A(2,2) = 3, A(3,2) = -1 
A(l,3) = -1, A(2,2) = 1, A(3,3) = 2 
Using the A(I,2) pointers would cause 
the list to be read as 
1.1,2.2,3.3 

whereas using the Ad,3) pointers 
would cause it to be read as 
3.3,2.2,1.1 



Thus a program can look through a list 
in either direction — in word processing 
systems this means the ability to 'go 
back to the beginning of the current 
sentence’. 

• Multiple-entry lists are useful for 
storing large numbers of data in alpha¬ 
betic or numeric order — the program 
can enter the list at the 'words 
beginning with C’ pointer when trying 
to place the name Carter in an alpha¬ 
betic list. 


• Chains can be circular, for storing re¬ 
peated sequences such as rotas. 

The following program will store a 
number of string variables in alpha¬ 
betical order, allowing the list to be 
printed, added to or edited. The pointers 
are stored in a separate array to the 
data but the two arrays are the same 


size and each element of one coi 
sponds to one element of the other. A i 
flowchart is given in Figures 4 to 7. 

5 MS = 50 

MS is the maximum number of i 
ments. It’s best to have it set right at 
start of the program so that it’s eas; 
find. 

10 DIM A$(MS), P(MS) 

A$ holds the data while P holds 
pointers. We will assume that all 
elements of P are 0. 

20 S = 1: P(l) = —1: A$(l) = 

This is the 'dummy’ element of the 
— in lists of variable size it is necess 
to limit the minimum list length to 
element, so that S has something 
point to. A$(l) is set to the null strin 
30 INPUT C$ 

C$ is the command: R for remove, A 
add, P for print. 

40 IF C$ = "R” THEN GOSUB 10i 
50 IF C$ = "A” THEN GOSUB 20 
60 IF C$ = "P” THEN GOSUB 301 
70 GOTO 30 
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PARTI 



Figure 6. Add subroutine — this also checks to see 
if there’s room. 


PART 2 


FROM PART 1 



executes the relevant subroutine and 
returns for the next command. 

1000 REM REMOVAL 
SUBROUTINE 

1010 INPUT "WHICH ITEM ”;W$ 
finds out which item to remove. 

1015 IF A$(S) = W$ THEN 
SS=S: S = P(S): P(SS)=0 
RETURN 

checks to see if the first member of the 
list is the one to be removed. As the 
algorithm used in the subroutine can’t 
handle this directly, this line grabs it 
when it occurs. SS is a temporary store 
for S — see line 1080 later. 

1020 I = S 

1030 IFP(I)=-1 THEN PRINT 
"NOT FOUND”: RETURN 
Since we’re looking one item ahead—so 
that we can change the pointer which 
points at W$ — we look for the end of the 
list at the item after item I. 

1040 IF A$(P(I)) = W$ THEN 1065 
found W$ in the next item?—then jump 
out of the loop. If not, 

1050 I = P(I) 

1060 GOTO 1030 

... try the next one. If W$ has been 
found, these next two lines take care of 
the pointers: 

1065 P = P(I) 

1070 P(I) = P(P(I)) 

Now mark item I as being empty: 

1080 P(P) = 0 

P was a temporary store for the value of 
P(I), as we need this value at line 1080 
but it has been changed by line 1070. 
Location I is now empty. The d umm y 
location (see line 20) will not be re¬ 
moved by this subroutine, as line 1010 
will not accept a null string and the 
routine cannot, in any case, remove the 
last item in the list — line 1030 would 
prevent it. 

1090 RETURN 
2000 REM ADD AN ITEM 
First, find out if there’s room: 

2020 FOR F = 1 TO MS 
2030 IF P(F) = 0 THEN 2060 
2040 NEXTF 
2050 PRINT 

"NO ROOM”: RETURN 
F is now the location of the first free 
element of the array — if there are any 
2060 INPUT "ITEM ”;W$ 

2065 A$(F) = W$ 

This routine uses an alternative 
approach to the problem of dealing with 
the beginning and end of the list — the 
end causes problems for the REMOVE 
subroutine and this is why the dummy 
element was put in at the end. The 
beginning of the list will cause problems 
for this routine if we’re not careful but 
we won’t put a dummy element in the 
beginning as well — just to show the 
alternative approach. Instead: 

2070 IF A$(S) © THEN 

IF A$(S)<W$ THEN 2100 


If the dummy element isn’t the only one 
in the list and W$ doesn’t come first in 
the list, jump to 2100. The < can be used 
to compare strings alphabetically in 
most comprehensive BASICs. If the 
version you’re using doesn’t have this 
feature you will have to write a short 
subroutine to do it. The IF . . . THEN IF 
. . . THEN construction causes the pro¬ 
gram to ignore the result of IF > W$. If 
W$ got past line 2080 then it must come 
just at the start of the list, so: 

2080 P(F) = S: S = F 

2090 RETURN 



However, if W$ comes further down the 
list, 

2100 I = S 

2110 IF P(P(I)) = -1 THEN 2150 
If the search reaches the end of the list, 
W$ must come last in the list. 

2120 IF A$(P(I))>W$ THEN 2150 
If the next item is further down the 
alphabet than W$, it must go in just 
after I (and before A$(P(I))). If not, try 
the next one: 

2130 I = P(I) 

2140 GOTO 2110 

Now add location F in the right place: 
2150 P(F) = P(I) 

2160 P(I) = F 
2170 RETURN 

Now for the simplest of the three 
routines: 

3000 REM PRINT 
3010 I= S 

3020 IF P(I) = -1 THEN RETURN 
This prevents the dummy element from 
being printed, and ends the subroutine’s 
execution. 

3030 PRINT A$(I) 

3040 1= P(I) 

3050 GOTO 3020 « 
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RARE ADDITIONS ROM MARANTZ. 
SLIMLINE COMPONENTS. 



Rare: very valuable. 

Additions: the things added. 
Ma’rantz: a range of ultra-high 
performance Slimline Components 
which blend state-of-the-art engineerin 
with operational versatility. 

MARANTZ ST450 
AM/FM STEREO TUNER 

Electronic Gyro-Touch tuning and 
digital display enable precise and 
speedy station selection which can be 
servo-locked for drift-free operation. 
MARANTZ EQ20 
STEREO GRAPHIC EQUALIZER 
Beautifully styled, the EQ20 
provides highly personalised tone 
control flexibility with its ten detented 
slide controls per channel - the perfec 
finishing touch to any high quality audi 
system. 

MARANTZ SC500 
STEREO PREAMPLIFIER 

Traditional Marantz performance 
in the all important first stage of 
amplification. Moving cpil cartridge 
head-amp and different cartridge load 
inputs are just two of the comprehensi 
number of facilities. 

MARANTZ SM500 
DC POWER AMPLIFIER 

Perfectly complements the SC50I 
and delivers 50 watts RMS per channt 
Output is displayed on two large, peah 
responding power level meters. 
MARANTZ PM350 
INTEGRATED AMPLIFIER 

Bass, mid and treble controls anc 
LED power level meters, combined wi 
an output of 30 watts RMS per chann< 
make this the ideal amplifier for norms 
listening levels. 

MARANTZ SR1100 
AM/FM STEREO RECEIVER 

Slim, stylish and component widt 
the 30 watt RMS per channel SR1100 
provides a new concept in compact 
audio sophistication. 

MARANTZ SD5010 
STEREO CASSETTE DECK 

Forerunner to a new generation < 
superior cassette decks, the SD5010 
soft-touch controls, LED meters, meta 
tape facility, fine bias control and an 
electronically controlled linear skatin' 
mechanism operating the cassette 
drawer. 

Shown are but a few of the new 
Marantz Slimline Components. If you 
your hi-fi as an investment and, if you 
demand critical performance standai 
as well as the best value for money, li 
to the future. 

Listen to Marantz. 


Now you’re listening. 


Distributed by MARANTZ (AUST.) PTY. I 
P.0. Box 604, Brookvale, N.S.W. 2100 
Telephone: (02) 939 1900 Telex A4 " - ‘ ”■ 







Sixth C.E. Show canceUed! 


In a surprise move in mid-May, Riddell Exhibitions 
cancelled this year’s Consumer Electronics Show, 
scheduled to be held at the Yennora Woolsheds in Sydney 
over July 20 to 26. 


The reason given was insuf¬ 
ficient bookings — only 34 
companies had committed 
themselves, compared to nearly 
60 in the 1980 Show. 

First held back in August 1976 in 
Sydney’s Hilton Hotel, the show 
grew year by year until it occupied 
nearly four pavilions at Sydney's 


Showground in Moore Park. The 
Show started out as a hi-fi show for 
trade and public, along the lines of 
America's Chicago and Las Vegas 
electronics shows or the All Japan 
Audio Show. 

For the first three shows our then 
sister publication Hi-Fi Review gave 
support and was closely associated 


with the event. In 1979 the scope 
was broadened and ETl’s July issue 
that year carried a Show Guide in a 
228-page bumper issue. Whilst the 
bulk of exhibitors at the 4th C.E. 
Show displayed hi-fi and associated 
gear, there was much ‘consumer’ 
electronic equipment in evidence. 

The 1980 Show had'more exhibi¬ 
tors than ever before, but some who 
had been prominent in previous 
years were conspicuous by their 
absence. That trend clearly turned 
into a mass ‘include me out’ this 


Various reasons have been ad¬ 
vanced, from lack of promotional 
budgets of the size required to 
mount a stand at the C.E. Show to 
lack of interest by company 
managements. Certainly there was 
some rivalry amongst the big show 
exhibitors as to who could mount 
the ‘most brilliant' stand in years 
past, and if a company couldn't 
mount an exhibit to match the 
brilliance of the Opera House then 
they risked looking second best. It's 
easy to understand the attitude of 
.. rather not be there than be 
second best'. 
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AGFA-GEVAEFH 



Sound safe. 


Agfa SUPERFERRO-the sound 
safe - will record and store your 
music safe in sound, ready for 
when you want it. And we mean all 
the music. The outstanding 
performance of Agfa 
SUPERFERRO is achieved 
through the use of a particular form 
of ferric oxide particle that is 
uniform in shape and size. The 
second factor is an Agfa technique 
that enables more particles to be 
deposited per sq. mm of tape, with 
each particle separated and in line 
to eliminate cross-over 
interference. 


The advanced technology of the 
SUPERFERRO tape results in five 
big improvements: 

1. Reduced background noise. 

2 . Better maximum output level. 

3 . Improved dynamic range. 

4 . Improved high frequency 
output level. 

5 . Reduced harmonic distortion. 

In addition, Agfa SUPERFERRO 
cassettes feature a special 
mechanism for improved running 
properties. 

Agfa SUPERFERRO-the sound 
safe you can bank on for 
outstanding performance. 



AGFA-GEVAERT FOR STILL CAMERAS, FLASHGUNS, COLOUR FILM FOR SLIDES, PRINTS AND MOVIES, MAGNETIC TAPES. E 3l 










Psst. Want a hot tip? 



Think for a moment about the single most 
important element between your record and your ears. 
The cartridge. 

Tbo often it's the forgotten component even in 
expensive component stereo systems. That's sad. 

A low-fi cartridge not only robs you of your stereo 
investment, it steals part of every record you buy 
usually the “presence" and “definition 1 ’ of the original 
recording. 

Sony would like to recommend a 
sure thing. The Sony XL-55 Pro 
moving coil cartridge. 

Ife a highly original 
cartridge proved by exacting 
studio tests and critical home 
listening trials. 

The moving coil 
cartridge, as compared with 
the moving magnet type of 
cartridge, uses a direct 
voltage generating system 
that obtains superior sound 
with extremely low 
distortion. Output voltage 
is very low and either a 
head amplifier or step-up 
transformer must be used. 

Sony's HA-50 Head Amplifier 
offers extremely low-noise 
amplification for virtually all kinds of 
MC (Moving Coil) cartridges. 

Sony’s unique method of generating 
voltage in our XL-55 Pro is based on a 
simple figure-8 coil. Output is double that 
of conventional round coils. 

lb harness resonance, we adopted 
an extremely intricate three-layer 
cantilever mechanism. Tracking is sure 
and precise. 


frequency response: 
Channel separatio 
Channel balance: 

DC resistance: 
Impedance: 

Load impedance: 
Compliance: 
fracking force: 

Type of stylus: 
Weight: 

Installation d 


Sony's top-of-the-line XL-55 Pro MC cartridge 
and the more economical XL-44 and XL-33 cartridges 
will surely change your listening life. 

As only Sony can. 

Frequency Response and Channel Separation 


Design and specifications subject to change without notice. 


SONIC 


AP 3558 
























BONE FONE 

SPECIAL OFFER — EXCLUSIVE TO 
READERS OF ETI 


CONVOY INTERNATIONAL PTY LTD were recently appointed 
sole Australian distributors for the BONE FONE — an AM/FM 
stereo receiver that you wear like a scarf — and they have 
agreed to make a number available at a special price to ETI 
readers to promote the unit as it has only just been released 
here. 

Recommended retail price: normally $79.95 


SPECIAL OFFER 
PRICE: 



■ Please supply .Bone Fone(s) 

j I enclose $.plus $2.50 each post and handling. 

J TOTALS . 

■ Name. 

| Address. 

I .Postcode. 

| Cheque or Money Order No: . 

| Signature. 

[ (Please allow up to four weeks for delivery). 

I__—-—--— 


The BONE FONE is an AM/FM stereo receiver constructed so the 
can wear it like a scarf. The integral speakers provide stereo soum 
the manufacturer claims is heard, or rather experienced, through 
body by ‘bone conduction'. The BONE FONE, unlike headphon 
earpieces, does not block out external sounds. If you're active ir 
sport — jogging, ski-ing, cycling, horse riding, skating, etc — th< 
can be secured by straps that permit free body movement. Yoi 
wear the BONE FONE whilst working, gardening or mowing the lai 
or just relaxing. The BONE FONE is powered by four penlight batti 
The sleeves may be changed (various colours available); a blue 
spandex sleeve is supplied with these units. 

The unit is warranted by Convoy International for 90 days 
purchase and is supplied with a bone-shaped storage bag, si 
warranty card and instruction booklet. 

OFFER CLOSES 30 SEPTEMBER 


NOTE: This offer is made by Convoy International Pty Ltd and ETI is actin 
clearing house for orders only. Cheques or money orders should be made 
Bone Fone Offer and sent to: 

ETI/Convoy Bone Fone offer 
ETI Magazine 
15 Boundary St 
Rushcutters Bay NSW 2011 

We will then process the order and pass it on to Convoy, who will send y 
goods. Please allow up to four weeks for delivery. Offer expires 30 Septem 
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Portable video system from Sanyo 

Sanyo Australia has added a portable Beta format video recorder 
system to its range of video equipment. 


The system consists of a 
VTC 3000P portable recorder, a 
VRF300P tuner/timer unit, an ac 
adaptor, a VBT300 rechargeable 
battery pack, and a VCC350P 
colour video/sound camera. 

The VTC3000P recorder has 
audio dubbing facility and a timer 
standby function. The recom¬ 
mended camera is equipped with 
an optical viewfinder and a zoom 
lens with rangefinder, but the Sanyo 
VCC 545P colour video/sound 
camera is also available as an 
alternative with electronic viewfinder 
for monitor playback. 

When used as a home video 
system, the tuner/timer unit offers 
automatic recording over a one- 
week period — five programmes on 
any channel. The VRF 300P tuner 
has UHF/VHF 12-channel selection 
with soft touch controls. 


Recommended retail prices are: 
VTC3000P portable recorder — 
$1599 including carry case; 
VRF300P tuner/timer — $599; 
VAR 300 ac adaptor — $159; 
VCC 350P colour camera — $999; 
VBT 300 rechargeable battery pack 
— $59. 

For further information contact 
Sanyo Australia Pty Ltd, 225 Miller 
St, North Sydney NSW 2060. (02) 
436-1122. 




Toshiba releases ‘Mini-Component’ 


Hitachi’s Triple Cube 



Hitachi have recently introduced what they claim to be the 
ultimate in hi-fi housing versatility, their ‘Triple Cube’ system. 


This equipment consists of three 
cubical units which may be stacked 
in a variety of configurations as best 
suits your available space and taste. 

The units may be stacked on top 
of each other, as in the photo; the 
record storage cabinet can be 
placed quite separately from the 
other two units; or the three units 
may be placed alongside each other 
and fastened to a wall at a con¬ 
venient height for operation. The 
loudspeakers could then be placed 
on the floor at each end of this hori¬ 
zontal configuration. Each unit of 
the series is also available separate¬ 
ly, plus matching loudspeakers. 

The cabinet modules are finished 
in simulated black ash, and the 
main cabinet will house any ampli¬ 
fier, tuner or cassette deck from the 
Hitachi slimline range, including 
the new FT10RM tuner and the 
HT 10RM turntable. 

An RM1000 remote control unit is 
also available, which enables the 
hand-held RB 1000 transmitter unit 
with its 28 push keys to control the 
turntable, amplifier, tuner and 
cassette deck — all from the com¬ 
fort of your armchair! 

Each cubical unit is approxi¬ 
mately 475 mm wide, 375 mm high 


and 400 mm deep, while each of the 
loudspeakers is 254 mm wide, 
470 mm high and 264 mm deep. 
There is considerable space for 
both disc and cassette storage. 


Toshiba’s SK-02 L-Component, designated ‘little brother’ to their 
SK-01 unit, combines an amplifier, AM/FM tuner and cassette 
deck in one stylish package measuring only 350 x 308 x 160 mm. 


The SK-02 can be mounted 
directly on to a wall, or placed on a 
shelf, in a cabinet on another piece 
of furniture — the ‘L’ in the designa¬ 
tion is said to represent ‘layout 
freedom'. 

The SK-02 has sleek modern 
lines, carefully spaced controls, and 


a brushed aluminium finish, and 
features metal tape compatibility, a 
‘Music Track Skipping Selector’ 
(MTSS), and a Dolby noise reduc¬ 
tion system. 

Any Toshiba dealer can provide 
more information on the SK-02 L 
Mini-Component. 


Telex your tape recorder? 

Telex Communications Inc. are now marketing what they call a 
new ‘tape transport’ — that is, a motor unit for tapes that is 
compatible with the Telex RP85 record/play preamp. 


The 3000 series transport is a 
three-motor unit which accepts 
reels up to 10V$" (267 mm), and is 
available for 3.75 and 7.5 ips or 7.5 
and 15 ips in 120 V/60 Hz or 240 V/ 
50 Hz versions. One, two and four- 
channel systems are available. 

Amongst many other features, 
the 3000 has a variety of inter¬ 
changeable head configurations 
from half track/single channel to 
quarter track/four channel. These 
are easily mounted on a heavy- 
gauge assembly plate which will 
accommodate up to four heads. 

Suggested user price for the 
3000 series tape transport begins (!) 


at US$1950, and further informa¬ 
tion may be obtained from Ron 
Taylor, Telex Communications Inc, 
9600 Aldrich Avenue South, 
Minneapolis MN 55420, USA. 
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Test engineers to go automatic? 

The North Ryde division of AWA, of which Mr. Barry J. Leather was 
recently appointed Instrumentation Department Manager, has 
designed and developed a new automatic audio transmission test 
system, claimed to set new standards for automatic monitoring 
and testing of mono or stereo sound transmission chains and 
associated equipment. 

The S1100 is said to measure up Parameters tested include receive 

to 43 significant transmission absolute level, frequency response, 
parameters and report in approxi- total harmonic distortion, inter- 
mately 3.5 seconds on sound and modulation distortion, RMS noise, 
television broadcasting chains, tele- stereo crosstalk and phase, peak 
communications systems, bearer level, wow and flutter, and 
links and tape recorders, and can quasi-peak noise weighted and 
also be used during equipment unweighted, 
production. This kind of testing is at For more information contact 
present carried out manually by an Brian M. Carey, Commercial Public 
engineer, but this automatic equip- Relations, 157 Walker St, North 
ment is claimed to take over many Sydney NSW 2060. (02)929-4911. 
of the duties of such an engineer. 




The Mordaunt-Short Carnival Series 2 200 mm two-way system sells for 
mere $398! 


Two Sanyo ‘bookshelf hi-fi systems 

Sanyo’s new System 8 and System 10 hi-fi systems are both 
compact and slimline and incorporate an amplifier, tape deck. 


Mordaunt-Short speakers from 
Concept Audio 


tuner and matching speakers. 

The System 10 amp is 22 W RMS 
per channel with loudness contour 
control, volume, bass and treble 
controls. The AM/FM tuner has a 
five-LED signal strength meter, 
FM/Auto muting, fly-wheel tuning 
and a LED FM stereo indicator. The 
tape deck has bias and equalisation 
settings for all tape types, LED 
level meters, line/mic input selec¬ 
tor and dual rotary input controls. 
The speaker system is a high- 
performance two-way type incorpo¬ 
rating a 10 cm free-edge woofer 
and a cone tweeter. Rrp is $886. 

The System 8 output is also 


22 V RMS per channel, and the amp 
has a subsonic filter, loudness 
control and LED function indi¬ 
cators. The AM/FM tuner has a five- 
point LED signal strength indicator, 
LED tuning indicator and a large 
tuning scale. The tape deck is 
equipped with Dolby, metal tape 
facility and LED record level meters 
fitted with separate left/right level 
controls. The speakers are similar to 
those in the System 10. Rrp is $775. 

For further information contact 
Mr. R. Hopwood, Sanyo Australia Pty 
Ltd, 225 Miller St, North Sydney 
NSW 2060. (02)436-1122. 


As a result of a recent agreement with Mordaunt-Short Ltd of th 
CJK, Concept Audio will shortly be marketing Mordaunt-Shoi 
loudspeakers throughout Australia. 

Sales of Mordaunt-Short as an example at $398. The Page; 
speakers in the UK, their country of and Festival Series 2s and the ne> 
origin, are claimed to have reached released Signifers will complete 1 
unprecedented levels, and business Mordaunt-Short range and will a 
in the USA has become so brisk that be competitively priced. 
Mordaunt-Short have also estab- Full reprints of world-wide 
lished their own corporation there. views of Mordaunt-Short speak 

Concept claims that Mordaunt- are available on request, plus a fi 
Short speakers will be the most descriptive catalogue, from C< 
competitively priced fully imported cept Audio Pty Ltd, 22 Wattle I 
speakers on the Australian market, Brookvale NSW 2100. (( 

citing the Carnival Series 2, an 8" 938-3700. 
two-way, finished in genuine walnut, 


116 - July 1981 ETI 













New state of the art’ 

Telex wireless microphone system 

Telex Communications Inc. has introduced a VHF wireless micro¬ 
phone system utilizing new diversity reception circuitiy. 


The Telex FMR-1 operates as a 
conventional FM wireless micro¬ 
phone receiver when only one 
antenna is installed, and auto¬ 
matically operates as a dual diversity 
receiver when two antennas are 

The combined signal of the 
two antennas is automatically phase 
shifted by the receiver for the best 
signal-to-noise ratio. The system is 
so effective against switching noise 
and the common problem of ‘drop¬ 
out’ or ‘picket fencing’ that Telex 
has applied for a patent on the 
unique diversity circuitry. 

A belt-pack transmitter, WT-100, 
is battery powered; roughly the size 
of a package of cigarettes, this 


transmitter is easily concealed 
under clothing. A standard LEMO 
connector accepts the extremely 
small Telex WLM-100 electret 
lavalier microphone. A four foot 
(1.22 m) adaptor cable is provided 
with each belt-pack transmitter for 
instant adaptation of any low 
impedance microphone with a male 
XLR-type connector. 

The Telex WHM-300 Handheld 
Transmitter/Microphone is light¬ 
weight and extremely slim, and 
there are no unsightly antenna 
protrusions or trailing wires. Both a 
ball screen and slotted head screen 
are supplied with each unit to 
instantly change the appearance 
when desired. 



The Telex wireless microphone with high, unidirectional gain useful 
system operates in the in large stadiums and auditoriums. 
150-174 MHz range and is crystal- For further information contact 
controlled single frequency. A full Ron Taylor, Telex Communications 
line of accessories is available, Inc, 9600 Aldrich Avenue South, 
including a log periodic antenna Minneapolis MN 55420, USA. 


B&W DM10 

MUSIC FOR YOUR EARS— 
CHANGE FOR YOUR POCKET 

A budget loudspeaker is usually just that — cheap cabinet 
construction and poor quality drive units thrown together with little 
thought to the original aim — the faithful reproduction of music. 

In the DM10, B&W have utilised all their in-house resources — 
computer optimised drive units, a new crossover unit and craftsman 
built wood veneer cabinet. 

In fact the same care and attention found in all B&W loudspeakers. 

Long ago B&W realised that all facets of construction including drive 
units and cabinets had to be under their own control. That’s why the 
DM10 is fully imported into Australia and a solid 5 year warranty assures 
trouble-free listening. Hear and see the B&W DM10 at these dealers. 

Distributed by Convoy International Pty. Ltd. 

4 Dowling Street, Woolloomooloo, NSW 2011 
LOUDSPEAKERS Telephone; (02) 358 2088 

Available from: N.S.W. - Leisure Sound City • Artarmon • Parramatta. 29 1364 • Russin 
Electronics, Ashfield. 799 2421 • Duty Free Travellers Supplies, Sydney. 290 1644 • Dave 
Ryall Electronics, Dee Why. 982 7500 • Singleton Hi Fi, Singleton. (065) 72 2793 • Springwood 
Hi Fi, Springwood. (047) 51 3091 • Pitmans, Wagga Wagga. (069) 25 2155 • Wollongong Hi Fi, 
Wollongong. (042) 28 3773. ACT - Duratone Hi Fi, Phillip. (062) 82 1388. VIC. - Tivoli Hi Fi 
Hawthorn. (03) 818 2872 • Steve Bennett Audio, Geelong. (052) 21 6011 • Boon Sound! 
Wodonga. (060) 24 3388. OLD. - John Gipps Stereo, Brisbane. (07) 36 0080 • Mackay Audio 
Centre, Mackay. (079) 575 035 • Premier Sound, Rockhampton. (079) 27 4004. S.A. - 
Soundcraftsman, Hawthorn. (08) 272 0341 W.A. - Audio Distributors, Mosman Park 
(09) 384 5455 • Audio Centre, Perth. (09) 322 5177. TAS - Bel Canto, Hobart. (002) 342 008 
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Radio Australia 
or European stations: 
it’s all the same to 
these brilliant receivers! 



item. FK07 


popular 


0.5/30 MHz Receiver 


The most widely used communications receiver IN THE WORLD! 
Yaesu's famous FRG-7 covers all MF & HF bands (from 500kHz 
through to 30MHz) with outstanding sensitivity and selectivity. It 
uses the famous 'Wadley Loop' principle for superb stability. 
And now you can really save with the FRG-7! Our huge bulk 
buying has enabled us to slash the price! But hurry: this special 
price can only last for the current shipment. 



<he bri/hant 

^FRGTTOOSV 


If you want the most up-to-date shortwave communication 
receiver in the world, you want the Yaesu FRG-7700SW. 
Complete short wave band coverage, with ease of 
operation the others only dream about. 

• Digital frequency display (also shows the time!) 

• One dial pre-selector 

• Timer for recording, etc. 

• Optional memory unit for instant popular frequency reci 
(up to 12 channels) 

• Can be operated from 12 volts DC (240V AC normal) 

If you're serious about short wave monitoring, you can't go 
piece of solid state craftsmanship. 


YAESU 

V 


*495 


Optior 


imory unit: Store & in 


Cat NO °P tional Ar| t enna Coupler/Attenu: 
7 Get the most from your receiver. 

D 2841 Cat. D-2843 $69 


DICK SMITH 

Electronics ^ 

Mm 


SHOPS OPI 
(Saturday: 9am till 12 noon) 
BRISBANE: Half hour aarliar. 
ANY TERMS OFFERED ARE TO 
APPROVED APPLICANTS ONLY 


I AUBURN 
BLAKEHURST 
BROADWAY 
BROOKVALE 
CHULLORA 


PARRAMATTA t 

WOLLONGONG 


CHERMSIDE 
ADELAIDE I 
MELBOURNE 
RICHMOND < 


CANNINGTON 4 


Mail Order Centre: p 























Introducing the Bose 901 Series IV 
Direct/Reflecting speaker. 



No more power limit. 
Period. 


The new Bose 901® 

Series IV loudspeaker 
has a new, all-aluminum 
helical-wound voice coil 
that virtually eliminates 
. the heat build-up prob¬ 
lems normally associated with 
driver failure. So Bose has removed 
all power limitations for home use. 

Yet you can still drive the speakers 
with as little as ten watts per channel. 



Also, there are new 
equalizer controls that let 
you compensate for vari¬ 
ations in room acoustics 
and speaker placements. 
The Bose 901® IV speak¬ 
ers give you life-like, spacious 
sound unmatched by any other 
speaker. 


BOSE AUSTRALIA INC., 11 MURIEL AVENUE, RYDALMERE, NSW 2116. 
TELEPHONE (02) 684-1022, 684-1255. 












COLOR CROSSFIRES — MODELS CX9 to CX28 

Six models to choose from. The aerials take over where the colorays 
leave off. The famous Color Crossfire series set a standard for 
superior broadband performance. Of logical periodical design, 
utilising the Channel Master Energy Abosrption principle to put 
more elements to work for flatter response, higher gain and 
directivity across the VHF TV/FM spectrum. 

Also available from Channel King is an extensive range 
of hardware Cables, Amplifiers and M-A-T-V Dis¬ 
tribution Equipment which can be seen at our show- 


1117 Burwood Highway, 
Ferntree Gully, Victoria 3156 
Telephone (03) 758-9111 


APOLOGY 


RADIO PARTS GROUP NEW SHORT FORM SEMICONDUCTOR CATALOGUE 
WAS LATE IN PRODUCTION. THE PROBLEM HAS NOW BEEN OVERCOME 
AND WE CAN NOW OFFER THIS CATALOGUE EXSTOCK. 

RADIO PARTS GROUP PRESENTS 

THE ALL NEW R.P.C. • SEMICONDUCTOR SHORTFORM CATALOGUE 
BY PRODUCT CATEGORY • $1.50 per copy INCL. POSTAGE 

This catalogue is complete with a comprehensive price list, and quantity discount 
levels on all semiconductor devices stocked. 




RADIO PARTS GROUP 

562 Spencer Street, West Melbourne, Phone (03) 329-7888 
1103 Dandenong Road, East Malvern, Phone (03) 211-8122 



Hold your P.C. board in any position. 


and LOCK IT THERE with the new 


THE NEW MODEL 333 


■L^iPANAVISE 


Rotates and locks in 45° increments. 

Tilts and locks at 4 angles — vertical, 45° - 90° - 120° 

Offers 200mm of vertical adjustment to the work height. 

Has a heavy cast iron base with bench mounting holes as 
option. 

Retains the quick load facility of spring mounted arms to 
hold the P.C.B. 

Offers cross bars to 750mm for large or multiple board 
work using extra sets of arms. 


FOR FURTHER 
INFORMATION 
CONTACT: 


SYDNEY, N.S.W. BRISBANE, QLD. ROCKHAMPTON, OLD. LAUNCESTON, TAS. WELLINGTON, N.Z. 
(02) 546-6144 (07) 221-1933 (079) 27-3370 (003) 31-5545 85-9578 

ADELAIDE, S.A. TOWNSVILLE, QLD. HOBART, TAS. PERTH, W.A. AUCKLAND, N.Z. 

(08) 223-2261 (077)71-3448 (002) 34-2811 (09) 381-4155 57-4037 



BOX 63, NIDDF 
VIC., 3042 
TEL.: (03) 338-1 
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Peak 

Performance 

Redefined 

A Triumph of Beauty 
and Technology 


To carry the Nakamichi logo, a recorder 
must have special qualities. The 700 ZXL 
Computing Cassette deck is such a deck. 

A marriage of classic beauty and 
technology is the essence of the 700 ZXL. 


four major recording parameters — 
azimuth, bias, level and equalisation for 
the tape you are using to achieve a 24 
kHz response — and all with the touch 
of a button! 


Designed for the devotee of art as well as 
of music, the 700 ZXL will surprise you in 
its simplicity. All critical functions are 
carried out for you by computers. 

For example, the time honoured art of 
user adjustment of a recorder to match 
each type of tape required test equipment 
and access to the right internal controls 
taking time and experience. But not with 
the 700 ZXL - its inbuilt A.B.L.E. auto 
calibration processor perfectly adjusts all 


And with the 700 ZXL’s new subsonic 
encoding technique, true error-free 
random access to any program on tape 
is now a reality. 

And with Nakamichi’s Diffused- 
Resonance transport, discrete 3 head 
technology, electronic tape counter, 

50 dB range digital level meters and an 
optional remote control for all transport 
and RAMM functions, the 700 ZXL is truly 
a triumph of beauty and technology. 


For complete Information 
on Nakamichi’s 700 ZXL 
Computing Cassette Deck, 
see your nearest dealer 
or write to 
Convoy International Pty Ltd, 



4 Dowling Street, 
Woolloomooloo 2011. 
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Nakamichi 































































Technics SB-10 speakers 


Louis Chaliis gives the SB-10s the accolade of being “the 
finest Japanese loudspeakers 1 have yet heard”. What 
more needs to be said? 


EVERY MANUFACTURER of loud¬ 
speakers will tell you that they are the 
weakest link in the reproduction chain 
of a hi-fidelity system. Most manu¬ 
facturers, when releasing their latest or 
greatest loudspeaker, will claim that 
this product finally overcomes the 
deficiencies plaguing previous models. 

On this rare occasion the manu¬ 
facturer does not speak with a forked 
tongue; there is definite substance both 
in the claims made for the Technics 
SB-10 speakers, and more particularly 
in the subjective and objective results 
achieved. 

In January of this year we discussed 
in ETI the extent to which the Japanese 
speaker manufacturers have been 
carrying out research work along 
parallel lines to English loudspeaker 
manufacturers. Matsushita Electric 
have undoubtedly been at the forefront 
of the Japanese manufacturers in de¬ 
veloping their laser/holography and 
finite element method of loudspeaker 
enclosure analysis to determine the 
modal characteristics, not only of the 
cabinets but more significantly of the 
all-important loudspeakers themselves. 


The approach 

Technics’ approach to this problem has 
been a little different from that of either 
K.E.F. or B & W in the United King¬ 
dom, or for that matter from other 
Japanese manufacturers, the majority 
of whom have tended to stay with the 
conventional concept of a loudspeaker. 

Technics’ engineers decided that in 
order to achieve a true piston-like 
motion for a loudspeaker, the basic 
design philosophy used in the past of 
having a paper cone, a conventional 
voice coil and a conventional small 
magnet assembly would have to be 
discarded. 

The conical shape of the conventional 
loudspeaker has never really been a 
virtue and had always resulted in 
speakers whose cones could be readily 
induced into resonance at one or more 
frequencies. These resonances cause 
poor linearity and destroy high-fidelity 
performance. Technics’ aproach to this 
problem was to change from the basic 
concept of a cone to a flat diaphragm 
with strength and rigidity substantially 
better than in any loudspeaker previ- 
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Louis A. Chall 


ously constructed. They discarded s 
principles as aluminium or polypri 
lene stiffened fibre cones in prefert 
to a material developed by the airc 
industry in the form of an alumin 
honeycomb structure. 

By using an axially symmeti 
structure of honeycomb formed in 
spirally wound disc with flat stiffei 
plates above and below, they were i 
to achieve a stiffness which is air 
one hundred times that of compari 
paper cone diaphragms. The prin 
fundamental resonance frequen 
were then transposed up to the kiloh 
region for the woofer. 

The drivers 

Obviously this approach could 
create problems if the voice coil v 
considerably smaller than the diam 
of the speaker diaphragm. To overc 
this problem Technics develop© 
speaker voice coil with a diamete 
160 mm, which provided balanced d 
to the face of the honeycomb spe< 
disc. A typical cross-section of the 
frequency driver is shown on page 
(for the 32 cm honeycomb disc wo< 



6.3 kHz (0.5 ms/div.) 

). Upper trace is electrical input; lower trac 








and this shows how the resonance 
problems were minimised and the total 
voice coil power dissipation rating in¬ 
creased as a result. The 80 mm mid¬ 
range driver is built on the same 
principles but the voice coil here is a 
more conventional 50.5 mm in dia¬ 
meter. The mid-frequency driver 
covers the frequency range 450 Hz to 
5 kHz, and the top end of the response is 
provided by a leaf tweeter whose fre¬ 
quency response extends to beyond 
100 kHz. 


The top end of the frequency response 
must have caused Technics’ engineers a 
great deal of concern and possibly even 
anguish. They had to produce a 'state of 
the art’ solution that was efficient, 
provided a flat frequency response, low 
distortion and good dispersion. 

The leaf tweeter that resulted is un¬ 
usual, for Technics have developed a 
tweeter which provides a remarkably 
flat on-axis response. The frequency 
response extends to beyond 20 kHz — 
the upper frequency with which we are 


normally concerned — and Technics 
claim that it works all the way to 
120 kHz, which is way up above the 
range of human hearing. This tweeter 
makes use of a patterned polyimide film 
diaphragm with a heat-resistant alu¬ 
minium voice coil to achieve a device 
with the characteristics of a ribbon 
tweeter but the impedance of a more 
conventional loudspeaker. As no trans¬ 
former is required to match the tweeter 
to the rest of the system, phase and 
transient limitations are positively 
minimised. 

The loudspeakers 

The SB-10 is an attractive loudspeaker 
system, featuring a black-lacquered, 
veneered cabinet with the same finish 
on all six faces. The front grille features 
an open-weave black cloth over a frame 
which latches into four sensible re¬ 
cessed catches on the front face. Behind 
this grille a tweeter and a separate mid¬ 
range frequency contour control are 
located, which provide up to a nominal 
20 dB of mid-range and high frequency 
attenuation in reference to the flat 
response setting. 

In addition to these two front-panel 
controls the designers have incorpo¬ 
rated three separate self-powered 
protection circuits for the woofer, mid¬ 
range and tweeters, so that in the event 
of excessive voltage drive the speakers 
are protected from an untimely demise. 

The back of the cabinet features a 
simple pair of screw terminals in a 
recessed plastic moulding, which re¬ 
grettably do not accept the conventional 
banana plugs I believe most users would 
prefer. 

The speakers themselves have a 
particularly high standard of finish, 
incorporating not only the aluminium¬ 
faced honeycomb structure of the disc ► 



Spectral decay plot to 25 kHz. Spectral decay plot to 2.5 kHz, covering the bass and mid-range regions. 
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\ferbatim 


PSD 


rIPPEb 

OFF TAPE 
BUYERS 

Are you tired of paying too much 
for your cassettes and 
accessories? Your problems are 
over... for one dollar! 

n 

• A Dindy Super C46 cassette. The 
superior low noise tape with a 5 year 
guarantee that can save you up to 50% 
on comparable quality imported tapes. 

• A Dindy catalogue packed with savings 
on tapes and audio accessories. 

• A special introductory offer too good to 



To; DINDY SOUND WAREHOUSE 
15 BOUNDARY STREET (P.O. BOX 55) 
RUSHCUTTERS BAY 2011 
TEL: (02)33 5293 

20,000 people have bought over 
1,000,000 cassettes from us. They 
all can't be wrong. $1 spent could 
save you hundreds. 

Mr/Mrs/Miss. 

Address . 




ELECTROMARK 
PTY. LTD. 

Australian Suppliers of 

Tanoidal 

Transformers 



Using advanced winding 
technology, ILP Toroidal 
Transformers have only 
half the weight and height 
of their laminated 
equivlents and are 
appreciably more efficient. 
Induced hum is reduced 
by a factor of ten. 

Supplied with rigid 
mounting kit with centre 
bolt, steel and neoprene 
washers. 


30 VA 
50 VA 
80 VA 
120 VA 
160 VA 
225 VA 
300 VA 
500 VA 


$18.49 $2.08 S.T. 
$23.27 $2.62 S.T. 
$25.04 $2.82 S.T. 
$29.39 $3.31 S.T. 
$40.00 $4.50 S.T. 
$47.99 $5.40 S.T. 
$55.89 $6.29 S.T. 
$77.36 $8.70 S.T. 


Send stamped, addressed 
envelope for a list of 
secondary windings available. 

ELECTROMARK 
PTY. LTD. 

40 Barry Avenue, Mortdale, NSW 2223 
SA: Sonics Sound, Holden Hill, SA 5088 


1^09 
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MINIDISKS 

Verbatim, the world’s leading 
producer of minidisks, makes the 
widest range of>minidisks availa¬ 
ble for word processing and data 
processing applications. Intenl 
on maintaining this position ol 
leadership, we constantly strive 
to make our minidisks even bet¬ 
ter. 

Each Verbatim minidisk is equip¬ 
ped with a hub reinforcing ring tc 
aid in registration, reduce errors 
and give better alignment re¬ 
peatability. Our dual-sided, dou¬ 
ble density minidisks offer users 
higher storage capacity. Our new 
plastic box makes our minidisks 
easier to use, safer and more 
convenient to store. Our testinc 
standards go beyond the industry 
standard because we insist or 
Verbatim being the industry stan 
dard of excellence. 

Try new Verbatim disk 
for the performance 
of a lifetime. 

“We play it back; 

Verbatim” 


Magnetic Media Services 
Pty.Ltd. 


SYDNEY: 5 Apollo Place, Lane Cove 
NSW. 2066. Phone (02) 428-1100. Tele) 
AA22703. 

MELBOURNE: 100 Park Street, Soutl 
Melbourne, Vic. 3205. Phone (03) 699 
9688. Telex AA 35968. 

BRISBANE: 123 Leichhardt Street, Bris 
bane, QLD. 4000. Phone (07) 229-1941 
Telex AA42367. 

CANBERRA: 25 Lonsdale Street, Brad- 
don, ACT. 2601. Phone (062) 48-6751 
Telex AA22703. 
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but also the frames round the speaker 
basket. This finish is so good that many 
users may wish to discard the grille in 
order to impress their friends with the 
speakers! 

On test 

The objective testing proved exciting, as 
the SB-10s exhibit a remarkably flat 
frequency response which extends from 
below 35 Hz to beyond 20 kHz. The on- 
axis tweeter response in particular is 
remarkably smooth, whilst at 30° to the 
main axis it is still only 6 dB down at 
20 kHz. The off-axis response does 
exhibit some interaction between the 
tweeter and mid-range unit, but the 
ripples that result come from the inter¬ 
action of the two halves of the driver’s 
phase responses as one moves to one 
side or the other. 

The phase response of the SB-10 is 
remarkably smooth and shows how well 
the honeycomb disc speakers overcome 
the phase problems and the normal 
cavity effect created by the con¬ 
ventional cone loudspeaker. 

The speaker’s fundamental reson¬ 
ance occurs at 43 Hz, with a fairly 
significant rise in impedance, 
approaching 30 ohms. This value drops 
down to a stable 6-7 ohms in the 100 Hz 
region and then fluctuates between 
16 ohms and 8 ohms across the 



The ‘axially symmetric’ honeycomb core of the 
driver diaphragms compared to normal ‘linear’ 
honeycomb structure. The honeycomb core is 
sandwiched between thin aluminium sheets. 



Nodal Drive 

Center Drive 


• [iiinH Lini| 



Freq. 







liii Ji 


m-r 






Illustrating how the range of ‘pistonic motion’, and 
thus frequency response, is increased by nodal 


rest of the range. Whilst the mid-range 
and tweeter contour controls do enable 
one to change the characteristics of the 
loudspeaker, it is questionable whether 
anybody would really want to make use 
of the controls because of the resulting 
non-linearity. 

The decay response spectrum of the 
SB-10 is remarkably smooth and 
exemplary. Whilst there are some ob¬ 
servable ripples 20 or more decibels 
down compared with the fundamental, 
these come from the speaker basket and 
the residual cabinet resonances. This 
speaker comes close to matching the 
performance of the B & W 801 that we 
reviewed in the January issue — and 
that performance was a particularly 
hard act to follow. 

It is clear from the decay response 
spectrum that Technics have achieved 
just about everything they claim in 
terms of minimisation of speaker and 
cabinet resonances. The responses in 
the range 0-2.5 kHz and 0-25 kHz are as 
flat and as smooth as one could 
reasonably desire. Even the con¬ 
ventional tone-burst responses proved 
to be particularly good, and more 
importantly the total harmonic distor¬ 
tion measured over the range 100 Hz- 
10 kHz is amongst the lowest we have 
yet measured from any speaker at the 
90 dB output at 2 m. . 













































































































































The subjective testing of the loud¬ 
speakers has to be related to the 
objective testing, and I kept the SB-lOs 
at home for a number of weeks carrying 
out many direct comparison tests on an 
A-B basis with the standard monitors, 
with speakers I have not used for many 
years, and with a series of other 
speakers including a pair of 
B & W 801s and a pair of Quad Electro¬ 
statics to provide reference standards 
for comparison. 

The first, immediately obvious 
attribute is the magnificent stereo 
imaging the SB-lOs provide. These 
speakers match the B & W 801s in this 
area and surprisingly come very close to 
matching the B & W 801s in most of the 
other prime areas, including frequency 
response, power handling capability, 
efficiency and overall linearity. Whilst 
there are subtle differences between the 
SB-lOs and the B & W 801s they do, 
nonetheless, have many features in 
common, and it is a credit to both 
systems how well they perform. 

In playing a wide range of high 
quality records, including two new ones 
— "Yehudi Menuhin and Stephan 
Grappelli — Strictly for the Birds” on 
Angel Records DS-37710 and "Morton 
Gould and the London Symphony 


Orchestra — Digital Space” on Verese 
Sarabande VCDM 1000.20 — it be¬ 
came evident that the SB- 10s are able to 
handle without significant problems 
subtle transients and high-powered 
signals that would normally destroy or 
disturb other speakers. Thus at sound 
pressure levels in excess of 100 dB there 
is absolutely no trace of distortion, no 
audible colouration, and they are able to 
handle the signals in a manner that is 
comparable to large professional rock 
group speakers. The response is 
however far cleaner and the inter¬ 
modulation distortion much lower. 

Well... ? 

If you have ever believed Japanese 
manufacturers can’t produce loud¬ 
speakers as good as those from other 
countries, the SB-lOs will prove you 
wrong. These speakers are avant garde 
not only in terms of their technical 
features and proven performance but 
more importantly in terms of their 
acoustic fidelity. 

I must rate the SB-lOs as being the 
finest Japanese loudspeakers I have yet 
heard and acknowledge that they pro¬ 
vide a performance only surpassed by 
speakers selling at more than twice the 
price. • 



x 318 mm deep 
Weight: 32 kg 

Manufactured in: Japan by Matsushita Electric 

Limited 

Price: $1598 pair 

Distributed by: National Panasonic, 

P.O.Box 319, North Ryde 
NSW 2113. 


Absolute copyright in this review am 
accompanying measurements is owned b 
Electronics Today International. Under m 
circumstances may any review or part thereo 
be reprinted or incorporated in any reprint o 
used in any advertising or promotion with 
out the express written agreement of ttv 
Managing Editor. 
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What’s new 
in cassette decks 
atSansui? 



For starters, you won't find any belts, cams or 
gears in the capstan drive system of the new 
D-550M cassette deck. They've all been eliminated 
in the name of speed precision and transport 
reliability. 

This simplified transport utilizes a newly-devel¬ 
oped direct-drive motor for capstan drive. A built-in 
FG (Frequency Generator) Servo system regulates 
it with unerring electronic accuracy while a com¬ 
pletely independent second motor drives the reels. 
It's no wonder the wow and flutter specification 
of the D-550M is one of the lowest in its price range 
-less than 0.035% (WRMS). 

Another new feature is the Dyna-Scrape Filter 
(pat. pend.) that reduces undesirable modulation 


Rec/Play head for no-compromise performance. 
Each head has its own amp (complete with a Dolby* 
noise reduction circuit) to enable you to monitor 
recordings as they are being made, Dolby-encoded 
if you wish. 

Sansui gives you other features, some new, some 
great: backlit light-touch, logic-controlled transport 
buttons, selectable automatic modes, bias fine 
adjustment and LED peak level meters with peak 
hold, much more. 

So whether you opt for the 3-head D-550M or the 
almost as capable 2-head D-350M, you're getting 
the newest and best in advanced Sansui tech¬ 
nology, convenience and sound quality. And that's 
what counts. 


D-550M 


Sfins ui 


SANSUI ELECTRIC CO., LTD. 14-1 Izumi 2-chome, Suginami-ku, Tokyo 168 Japan 
VANFI (AUST.) PTY. LTD. 297 City Road, South Melbourne, Victoria 3205, Australia Tel: 690-6200 
283 Alfred Street, North Sydney, N.S.W. 2060, Australia Tel: 929-0293 
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MULTI-DIRECTIONAL AUDIO/VISUAL 
BRACKETS 



• 5 different models available. 

• Holds anything from 195 mm to 
1204 mm in width 17" to 4'). 

* • Holds up to 110 kilograms in 

weight. 



• Available with horizontal 
pivot and vertical tilt. 

• Saves valuable Moor space. 

• Complete with all necessary 
fixings. 

• Solid high grade steel, finished 
in mail black or gloss white. 



NOW AVAILABLE IN AUSTRALIA 


Please send me free brochure/price list 


Address 


ASSOCIATED STEEL EQUIPMENT P/L 
Sole agent in Australia 
II Horscroft Place. 

Moorabbin. Victoria, 3189 

Phone 103) 555 9921 

Perth: Gibson Benness Ind. 323 8686 

Adelaide: Orion Distributors 332 3777 


SC-2 gives 
your cartridge 
more than 
The Finger! 

The famous SC-1 stylus 
brush (standard of the record 
and hifi industries) now has a 
synergistic fluid called SC-2. 

SC-2 Fluid enhances and 
speeds cleaning and yet 
protects diamond adhesives, 
cartridge mounting polymers 
and fine-metal cantilevers 
against the corrosive effects 
of many other "cleaners." 

The Discwasher SC-2 
System. Stylus care you can 
finger as clearly superior. 



discwasher * 

PRODUCTS TO CARE FOR YOUR MUSIC 

HI-FI DeXlE^ANDRECORD STORES. 


☆ 

cjyfcA 

CABINETS 



designed for 

SPEAKER KITS 

S&R Furnishings 
make high quality 
speaker cabinets 
individually designed 
to suit your needs. 

S&R FURNISHINGS 

Factory 4 
4 Kinwal Court 
MOORABBIN 3189 
Telephone 

553-0169 

After Hours 

557-1603 
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short circuits 


Boost the output of your 
portable radio-cassette 


THIS AMPLIFIER was primarily de¬ 
signed for use as a booster to enable 
output powers of around 4 to 5 watts 
RMS to be obtained from a radio/cassette 
unit. Using a portable radio or cassette 
unit as a signal source will not provide 
hi-fi results, but using this set-up in 
conjunction with a speaker of reason¬ 
able quality and efficiency gives quite 
good results at low cost. 

Of course, the amplifier is also suit¬ 
able for other applications. It has an 
input sensitivity of approximately 
350 mV rms into 10k for maximum out¬ 
put, and an output intended to feed an 
8 ohm load. 

The circuit uses a well-known con¬ 
figuration which has common emitter 
input stage (Ql) direct coupled to a 
common emitter drive stage (Q2), which 
is in turn direct coupled to the comple¬ 
mentary emitter follower output stage 
(Q3-Q4). R7 provides virtually 100% 
negative feedback at dc, giving the 
circuit approximately unity voltage 
gain at dc. Rl, R2 and R4 form a po¬ 
tential divider which biases the input of 
the amplifier to about half the supply 


potential. The output is also biased to 
about this level due to the dc unity gain. 
This bias level gives the optimum un¬ 
dipped output voltage swing. Rl and C2 
filter out any hum or noise which might 
otherwise be coupled from the supply 
lines to the input via the bias circuit. R6 
and C5 are used to decouple some of the 
feedback at audio frequencies, and thus 
give the unit a useful voltage gain at 
these frequencies. 

D1 is used to give a small standing 
bias to the output transistors, and 
together with the fairly substantial 
amount of negative feedback used, 
reduces crossover distortion to an un- 
noticeable level. The emitter follower 
output stage gives the circuit a low 
output impedance so that the low im¬ 
pedance load can be efficiently driven 
with the high output currents involved 


^(^COLLECTOR 
BASE O ) 

QJ ^ITTER 

BOTTOM VIEW, 


BFY51, BC179 


here. Q3 drives the speaker during 
positive-going output excursions while 
Q4 drives the speaker during the nega¬ 
tive output excursions. C6 provides dc 
blocking at the output, and C3 provides 
the same function at the input. Rl and 
C4 aid the stability of the circuit. RV1 is 4 
a volume control, and in the amplifier’s 
intended application, results will 
probably be best if the volume control on 
the cassette radio is set for a fairly high 
output (but not so high as to cause 
clipping), and the volume is adjusted 
using RV1. 

The circuit requires a stabilised 
supply of about 18 to 22 volts that is 
capable of providing up to 400 mA. Q2 
should be fitted with a clip-on T05-size 
heatsink. Q3 and Q4 are both fitted with 
commercially made, finned, bolt-on 
heatsinks. • 



TIP41, TIP42 



ETI July 1981 - 129 



























•MICRO COMPUTER KIT 

iMkrofkd Build-it-youi^glf 

*Software compatible with the very popular ZX80 
"An ideal introduction to computer technology . 

"The world’s lowest price computer . 


Unique 

component parts 

The MicroAce is not just another personal 
computer. Quite apart from its exceptionally 
low price, the MicroAce has two uniquely 
advanced components: the powerful BASIC 
interpreter, and the simple teach yourself 
BASIC manual. 

The unique versatile BASIC interpreter offers 
remarkable programming advantages: 

• UNIQUE ‘ONE-TOUCH- KEY WORD 
ENTRY : the MicroAce eliminates a great 
deal of tiresome typing. Key words (RUN, 
PRINT, LIST, etc.) have their own single-key 
entry. 

• UNIQUE SYNTAX CHECK. Only lines with 
correct syntax are accepted into programs. 
A cursor identifies errors immediately. This 
prevents entry of long and complicated 
programs with faults only discovered when 
you try to run them. 



so has string 


variables of any length. All strings c< 
undergo all relational tests (e.g. 
comparison). The MicroAce also I 
input—to request a line of text w' 
necessary. Strings do not need to be 

• Up to 26 single dimension arrays. 

» FOR/NEXT loops nested up 26. 

• Variable names of any length. 

• BASIC language also handles full Boolean 
arithmetic, conditional expressions, etc. 

• Exceptionally powerful edit facilities, allows 
modification of existing program lines. 


Excellent value 

For just $199.00 you get everything you 
to build a personal computer at home. . . PCB, 
with 1C sockets for all ICs; case; leads for direct 
connection to a cassette recorder and 
television (black and white or colour); 
everything! 

Yet the MicroAce really is a complete, 
powerful, full-facility computer, matching or 
surpassing other personal computers at 
several times the price. 

The MicroAce is programmed in BASIC, and 
you can use it to do quite literally anything, from 
playing chess to managing a business. ■* * 

The MicroAce is pleasantly straightforward 
to assemble, using a fine-tipped soldering iron 
It immediately proves what a good job you've 
done: connect it to your TV. . . plug in a mains 
adaptor. . . and you're ready to go. 

Fewer chi ps, compact 
desi gn 

The MicroAce owes its remarkable low price 
to its remarkable design: the whole system is 
packed on to fewer, newer, more powerful and 
advanced LSI chips. A single SUPER ROM, for 
instance, contains the BASIC interpreter, the 
character set, operating system, and monitor. 
And the MicroAce 1K byte RAM 
(EXPANDABLE TO 2K ON BOARD) is roughly 
equivalent to 4K bytes in a conventional 
computer—typically storing 100 lines of BASIC. 
(Key words occupy only a single byte.) 



ACCESSORIES 
TO MAKE YOUR 
MICROACE EVEN 
MORE VERSATILE. 

Video Modulator to use your 
MICROACE on TVs with VHF tuner 
Cat; K 6040 $ 4.95 


Cassette recorder 'National' 
brand to load and save 
programs Cat: A 4095 $ 79.95 
Expansion kit to 2K of RAM 
Cat: K 6501 $ 9.95 


YES! THE MICROACE CAN BE 
EXPANDED TO 2K-ON BOARD!! 


EXCLUSIVETO 

DICK SMITH 

STORES 


P C. Board 
1C Sockets for all ICs. 
All components 
supplied. 

New, wipe clean, 
uch sensitive keyboard. 

“ Stylish moulded case. 

* Leads and Plugs. (For cassette and TV con¬ 
nection.) 



Teach yourself 

If the features of the BASIC interpreter m 
le to you—don’t worry. They're all explained 


makes learning easy, 
exciting and enjoy¬ 
able, and represents 
a complete course in 
BASIC program- 
ming-from first prin¬ 
ciples to complex 
programs. 

A hardware manual 
is also included with 



SEE OUR OTHER ADVERTS 
FOR STORE ADDRESSES. 

A vail able by mail order 


~ (P. & P. $5.50 from P.O. Box321, North Ryde) 
















































The Series 4000/1 
4-way loudspeakers - 
a personal revamp 

Our reader had constructed a pair of ETI-439 3-way 
loudspeakers (Dec. 75), adding concrete damping and 
extra bracing, and was very pleased with them. He couldn’t 
resist applying his ‘treatment’ to David Tilbrook’s Series 
4000 4-ways — with surprising, and pleasing, results! He 
reveals here details of ‘the treatment’. 


WHY SHOULD I go to the expense and 
effort of building another set of speakers 
when my old concrete-braced 439s gave 
me very clean and dynamic sound? The 
answer is simple — lam bitten by the 
most addictive and subjective bug in our 
society — hi-fi. When a new system is 
offered, one can’t help but wonder if the 
technical changes reveal any obvious 
sonic improvement. 

I am not one who enjoys working long 
hours in the shed. The only consolation 
was the promise of better speakers. It 
took much patience to go carefully 
through the steps I had planned for their 
construction, without any short cuts. 

The objects 

The objects of the variations detailed 
here were: 

1) Increasing box strength by using — 

• 18 or 20 mm high-density 
chipboard. 

• liberal use of internal bracing. 

• coating internal surfaces with 
thinned Estapol. 

• adding a layer of concrete to the 
front baffle. 

2) Reduction of standing/reflected 
waves on the front baffle by — 

• mounting the midrange and 
tweeter on sound-absorbing 
material. 

• raising all drivers off the front 
baffle to enable the grille frame to 
be recessed, thus removing the re¬ 
flective front edge, even when the 
grille frame is in position. 


Garth Pennington 

11 Moldavia Wlk, Osbourne S.A. 5017 



I feel anyone attempting these boxes 
should have some handyman experi¬ 
ence and much patience, as they take 
considerable time and effort to build. 
The following notes should be taken as 
hints to construction, supplementary to 
the original article (February 1980), 
and should enable you to construct your 
own boxes in the manner I have. 

Note that, amongst the obvious 
mechanical alterations, I have made a 
slight modification to the exterior 
appearance by putting in a chamfer 
100 mm up from the base, as can be seen 
in the drawings and pictures. 

I have largely illustrated this article 
with pictures as they show more clearly 
the construction techniques I have 
employed. 


NOTE 

This article should be read in conjunction with the 
constructional article on the Series 4000/1 4-way 
loudspeakers, published in the February 1980 
issue of ETI, also reprinted in Top Projects Vol. 6. 
The details of the revamp given here are 
additional to the basic construction details given 
in the original feature. We present this article as 
one reader’s ideas and experience with particular 
modifications of his own design. Whilst we have 
checked their feasibility, we have not been able to 
verify the results for ourselves. Readers wishing 
further information should contact the author. 

Roger Harrison 
Editor, ETI 
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Top Projects Vol. 7 


Over 20 of our top-popularity projects from 
recent years’ ETIs plus several projects 
from a few years back that have enjoyed 
renewed interest. All assembled in one big 
volume — there’s something to suit every 
electronics enthusiast's interest, from 
the ETI-250 Simple House Alarm to the 
ETI-1500 Discriminating Metal Detector, 
from the ETI-325 Auto-probe to the ETI-562 
Geiger Counter, from the ETI-724 Micro- 
wave Oven Leak Detector to the ETI-565 
Laser. TWENTY projects, in all — PLUS: 
An Introduction to Lasers', pH — the Acid 
Test' and Experimenting With Ultrasonics’. 
Top Projects Vol. 7 also contains a Shop- 
around guide on where to obtain pc boards, 
front panels, kits and components for the 
projects between its covers. 


ON SALE NOW AT NEWSAGENTS 
AND SELECTED ELECTRONICS 
SUPPLIERS. Or you can obtain a copy 
direct from ETI for $3.95 plus 65 cents 
Dost and handling. Send your cheque or 
money order to ETI Magazine, 15 
Boundary St, Rushcutters Bay NSW 
2011. Ask for: Top Projects Vol. 7.’ 


ANEW 

STANDARD 

OF 

RECORD 

CARE 

DISCmUHER 
04 SYSTEM 



■V/ 

NEW D4 FLUID 

Inherently more active against 
record contamination. Inherently 
safe for record vinyl. Preferentially 
absorptive formula carries all 
contamination off the record. 

NEW D4 FABRIC 

Unique directional fibers 
preferentially remove fluid and 
contamination. D4 fabric results in 
clearly better cleaning, better 
drying and ultimately residue-free 
surfaces. 

UNMATCHED VALUE 

The Discwasher D4 System is 
enhanced by the durability and 
aesthetics of the hand-finished 
walnut handle. Included in the D4 
System are the DC-1 Pad Cleaner 
and new instructions. 


discwasher 

PRODUCTS TO CARE FOR YOUR MUSIC 

•.ifflCTMSW, 


\ 

ELECTROCRAFT 

Will put you in the 
picture 



Wide Band-Amplifiers 

Mast Make Gain Input Mhz 

Head Output (ohm) 

MH26 Ecraft 26dB 75-75 40-860 

MHU26 Ecraft 22dB 75-75 400-860 

MH20 Kingray 20dB 75/300-75/300 40-250 

MHU20 Kingray 18dB 75/300-75/300 40-860 

MH4 Hills 25dB 75/300-75/300 40-250 

Distribution Amplifiers Ecraft 

Output Gain Input Mhz 

Output 

16-100 100M/V 16dB 75-75 ohm 40-860 

27-100 100M/V 27dB 75-75 ohm 40-860 

16-500 500M/V 16dB 75-75 ohm 40-860 

27-500 500M/V 27dB 75-75 ohm 40-860 

All above amplifiers are 
available with diplexer 
separate VHF-UHF inputs 
Our Highest Gain 
Amplifier 

40-500 500M/V 40dB gain with High- 
Low band gains controls 40-860Mhz 
10-1200 1.2 volts output 10dB gain 
power amplifier, can be used in series 
with 27-500 40-860Mhz will really push 
VHF-UHF Signal down the lines without 
cross modulation. Total of 37dB gain or 
if used with 40-500 50dB gain 

Cables-Cables-Cables 

Double screened 75 ohm (Aluminium 
braid & Aluminium Foil) insertion loss 
3.59 at 216 Mhz 6.68dB at 692 Mhz per 
100ft. $44.00 for 152.4 metre roll 
Splitter Amplifiers 
8 models 4 at 16dB gain — 4 at 
25dB gain. Very good for household 
or small unit installations. 

‘SPECIAL WHILST STOCKS LAST’ 
British LabGear distribution amplifiers 
40-860Mhz 20dB gain $55.00 

FREE VERBAL ADVICE GIVEN. WE 
CANNOT ENTER INTO 
CORRESPONDENCE. 
INTERSTATE ORDERS — BANK 
CHEQUE OR MONEY ORDER ONLY. 


ELECTROCRAFT 

68 Whiting Street, Artarmon, 
NSW 2064. PO Box 398. 
Phone (02) 438-4308 ext 6. 
Hours: Mon-Fri. 8am to 5pm. 
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INTRODUCING A REVOLUT 

IONARY i 

DOT MATRIX PRINTE 


WITH JUST ONE HAMMER. 

Wi 

TAN INCREDIBLE PRICE- 

r 

JUST $495. 




Cot. No. X-3252 POP $5.50 


The Uni-Hammer Replaces Seven . . .or More. 

Revolutionary? We don't know what 
else to call it. An impact printer with a single 
rugged hammer, rather than the seven or more 
individual solenoids and print wires found in 
conventional dot matrix printers. 

At on incredible unit price of $495! 

Because of the unique Uni-Hammer 
design, the X-3252 is smaller and simpler than 
other dot matrix printers yet costs considerably 
less. Which mokes it o natural for the personal or 
small business user who wants o quality, reliable 
impact printer at the lowest possible price. 


RIBBON 

PRINT HAMMER \ 

V 

\{ ~ \ 

E 

PRINT ! 

solenoid —if : :::] 

PLUNGER j-1 

/ i 

PRINT SOLENOID COIL & 

ipy 

ROTATING PLATEN 

■ PAPER 


A Product of the Seiko Group 

It took a company such os the Seiko 
group, world's largest watch manufacturer, with 
vast experience in the design of small, intricate, 
precision products, to come up with o totally new 
concept in dot matrix printing. 


Fan Form Paper 

2,000 sheers continuous fan 
form paper ro suir printer 

Cof.X-3254 .... $27.50 


Replacement 

Ribbons 


Cat. X-3253 $6.95 


How the Uni-Hommer Works 

The X-3252, which prints both graphics 
and alphanumerics, uses a rotating platen with 
protruding splines positioned behind the paper 
(see diagram). The character or graphics image is 
created by multiple hammer strikes in rapid 
succession os the print head advances across the 
paper. The precision gear train assures exact 
positioning of the print hammer relative to the 
splines on the platen, to provide excellent print 
quality. 

A Complete Printer 

The X-3252 has features comparable to 
printers selling for thousands of dollars. These 
include upper/lower ASCII character sets, ribbon 
cartridge, 80 columns or 12 characters per inch, 
adjustable tractor feed, original and 2 copies, 30 
characters per second, and full graphics with a 
resolution of better than 60 dots per inch in both 
horizontal and vertical axes. 

Centronics Interface 

The X-3252 DOT MATRIX PRINTER has a 
Centronics-type parallel data interface and is 
compatible with System 80, TRS-80, Sorcerer 
and Apple computers etc. 


EXCLUSIVETO 
DICK SMITH STORES 


SEE OUR OTHER ADVERTS 
FOR STORE ADDRESSES. 

A vail able by mail order 
(P.&P. $5.50 from 
P.O. Box 321, North Ryde) 




























Series 4000/ 


Construction 

The boxes were assembled from a hig 
density panel board called 'panel floo 
The internal volume of the boxes w 
increased slightly to make room for tl 
volume taken up by the battens ai 
bracing. All panels were cut with 
jigsaw. The sides, top and bottom a 
assembled first by securing battens 
the sides. With a little juggling th< 
were glued and screwed and left to dr 
being held square by a diagonal piece 
wood tacked to the front. I used l 1 / 
(32 mm) by 6 gauge screws, drilh 
through the panel board into tl 
battens. Drill a 7/64” (2.8 mm) root ho 
and a 9/64” (3.5 mm) clearance hole f 
each screw — this enables you to aff 
many screws without blistering yoi 
hands! 

Next cut out two identical froi 
panels. Plane each to fit the front of tl 
box. Mark the driver holes in one with 
compass and cut out the holes. Cut tl 
driver holes in the second using the fir 
as a template. Take the second froi 
baffle and run a cut with the jigsa 
right around the perimeter, aboi 
25 mm or so from the edge — see phot 
graph 1. Note that the cut allows for tl 
woofer lip overhang at the sides ai 
bottom. The rectangular piece left 
used later for the grille frame. Plane tl 
outer edges of the now smaller secoi 
baffle (to allow the grille cloth to wre 
around the edges). 

Fit the battens for the midrang 
tweeter enclosure next and the fir 
front baffle — see photograph 2. No 
attach the second front baffle, careful 
lining it up, fixing it in place with epo) 
glue and screws. I held it in place with 
G-clamp while the glue set (photograf 
3). 

Next cut the baffles for the midrang 
tweeter enclosure and a batten for tl 
bottom baffle of this enclosure. Plane 
size for a snug fit. Attach the botto 
baffle (photographs 4 and 5 refer). Dor 
attach the rear baffle of this enclosu: 
yet. Note that I have added bract 
between the rear baffle of this enclosui 
and the front baffle of the box, place 
either side of the third driver, as can 1 
seen in photographs 4 and 5. Locat 
mark and drill screw holes to secui 
these to the rear baffle of this enclosure 

The plinth on the base is attache 
next. Note that too much thickness c 
the piece going across the front of tl 
cabinet will make the crossovt 
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a revamp 


assembly protrude from the rear of the 
box. 

I put the concrete mix on the rear of 
the front baffle next. Mix five parts of 
polystyrene beads (as used in 'bean’ 
chairs) to four parts of sand and three 
parts of cement. Add a little PVA con¬ 
crete additive and stir it all until you get 
a well-mixed, thick, sticky mixture. The 
internal face of the front baffle was first 
liberally coated with epoxy resin, which 
is also run up the sides for about 25 mm. 
Trowel on the cement mixture until it is 
around 22 mm thick, while the epoxy is 
still liquid. The result should turn out 
like photograph 6. 

Horizontal braces are added to the 
internal baffle and the rear baffle before 
fixing them in place (see photograph 7). 
Glue and screw everything. Fill all the 
screw holes and sand the box down prior 
to veneering. I also added a brace from 
the bottom baffle of the internal en¬ 
closure to the rear baffle, running right 
from the front baffle. 

Now you can tackle the grille frame. I 
brazed together a frame to the di¬ 
mensions of the frame cut from front 
baffle No. 2, using mild steel strip 
10 mm wide by 3 mm thick. This was 
elevated from the chipboard part of the 
frame by a sufficient margin to keep the 
grille cloth a few millimetres or so out 
from the tip of the dome midrange 
(driver No. 3). I set some Vs” (3 mm) 
diameter bolts into the chipboard part of 
the frame so they protruded far enough, 
and then cut their heads off. I then 
drilled Vs” (3 mm) holes in the metal in 
corresponding positions. I screwed nuts 
on to each bolt so that only about 3 mm 
of thread protruded, and placed the 
metal part of the frame in position, 
holding it in place with epoxy glue until 
I could stretch the grille cloth over the 
assembly. 

The grille cloth is tacked in place to 
the rear of the chipboard grille frame. 

I added sound-absorbing material to 
the front baffle before mounting the 
drivers. It runs from just above the top of 
the woofer to the top of the baffle. I used 
upholstering velvet for this job. Before 
you assemble baffle No. 2 to the front 
baffle of the box, first lay it on a large 
sheet of cardboard or paper and trace its 
outline. This is then used as a template 
to cut out the velvet to be stuck on the 
front baffle. 

The final result can be seen in photo¬ 
graph 8 and the photograph used on the 
first page of this article. ^ 
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Series 4000/1 


a revamp 



SEE PHOTOGRAPHS 


The results 

After four weeks of solid work, the time 
came to connect them up. 

When I talk about differences I am 
referring to my old favourite 439 
speakers. The first reaction on listening 
to Sky II, as the volume was advanced 
from a low level to a comfortably 
realistic one, was that they were just 
another set of good hi-fi speakers, the 
bass level being more prominent. 
Further listening revealed that there 
were definite differences; the trouble 
is working out whether there is an im¬ 
provement or just a difference. A-B 
testing was not possible, but listening 
to well-known and liked albums, one 
can notice differences by comparing 
previously remembered musical 
impact. 


As I listened to many favourite 
albums, the superb performance of 
these units gradually became evident, 
strikingly so at times. 

One of my main hopes in a new pair of 
speakers was more accurate voice 
sounds. The 4000-1 give this on both 
male and female vocals, with extremely 
real definition to sibillants and other 
throat and nasal aspects of the human 
voice. Transient attack is excellent, 
offering brilliant attack to drums and 
cymbals, also trumpets. I could not, for 
instance, previously see the musical 
merit of the 'Tusk’ track of the 'Tusk’ 
album, Fleetwood Mac. The bass attack 
and clarity of the 4000-1 made me 
realise the sonic experience the 
producers must have been trying to 
achieve. On fortissimo passages of the 
'Planets’, an RCA record with Andre 


Previn conducting the Londoi 
Symphony Orchestra, I was able t 
follow the tuba passages in amongs 
other bass instruments. 

The 'Windchase’ track from the same 
name Sebastian Hardy album is one o 
my favourites. I am able to drift into th. 
space known as the stereo image mori 
easily, noticing subtle ambient detail 
in the recording studio, even durin* 
sustained loud passages. This, I believe 
could be due to lower distortion. 

It is strange how much imaginatioi 
plays in my music perception. On som< 
less listened to albums I had listenec 
for, or tried to emphasise in my mind 
instruments on particular tracks. Witl 
the 4000-1 speakers these mistakes ar< 
less easy to make. This fully justifies al 
the effort put into constructing them. I 
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Not Just 
Speaker Wire 



Conventional speaker wire limits the per¬ 
formance of your sound system by de¬ 
creasing power output, restricting dynamic 
range, and reducing clarity and definition. 
You can significantly improve the per¬ 
formance of your audio system by switch¬ 
ing from your present speaker wire to 
Monster Cable. 

Constructed of over 500 strands of high 
purity copper in a unique configuration, 
Monster Cable is specifically engineered 
for low resistance, low capacitance, and 
low inductance. The Results? 

Deeper, tighter bass. 

Maximum power transfer. 

Increased clarity and definition. 

Wider dynamic range. 

Even low-powered systems show a remark¬ 
able improvement. Recommended by 
leading audio manufacturers, Monster 
Cable is safe to use with all amplifiers and 
receivers, regardless of design. 

Don't be deceived by imitations. If it 
doesn't say Monster Cable you're not 
getting all the performance you paid for. 



DISTRIBUTED BY CONVOY SYDNEY (02) 358 2088 


Available from: N.S.W. Leisure Sound, City • Artarmon • Parramatta 
29 1364 • Russin Electronics, Ashfield 799 2421 • Woollahra Electronics, 
Woollahra 389 9625 • Pitman's, Wagga Wagga 25 2155 • Wollongong 
Hi-Fi, Wollongong 28 3773; A.C.T. Curatone Hi-Fi, Phillip 82 1388 
• Kingston Hi FI, Kingston 95 7895; VICTORIA Tivoli Hi-Fi, Hawthorn 
818 2872 • Natsound, Melbourne 67 3484: QUEENSLAND Stereo Supplies, 
Brisbane 221 3623 • Disco 8. Stereo Supplies, Townsville 72 4226; 
SOUTH AUSTRALIA Sound Craftsman, Hawthorn 272 0341 • Track Hi Fi. 
Adelaide 223 7285 • Grenfell Plaza Hi-Fi, Adelaide 51 5017 • Blackwood 
Sound, Blackwood 278 0341; WESTERN AUSTRALIA The Audio Centre. 
West Perth 322 5177 • Japan Hi-Fi, Victoria Park 362 1466 • Sound- 
craftsman, Subiaco 381 5114; NORTHERN TERRITORY Radio Parts, 
Darwin 81 8508, 


Forging new 
frontiers in speaker 
performance 


top quality 
English speakers 
now available 


The Richard Allan range 
features Bextrene Cones to 
improve sound quality. 

Now available DT20, DT30, LP5B, LP8B, 
HP8B, FB8, HP10B, CG12L, CG12, Super 
HP12B, HP 12B Super. 

Professional advice on all facets of speaker 
design and construction available. 
Come and inspect our unique 
experimental speaker design 
facility. 


The 

ACOUSTIC 
|H FOUNDRY Hi Fi 

56 King William Road, Goodwood 5034 
(08)2710276. 


I 

I 

I 

I 


Please forward me further details 
on Richard Allan speakers, 

(Trade enquiries also welcome). 


NAME, .. 
ADDRESS 


POSTCODE 


I 

I 

I 

I 
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PRINTER SURPRISE: 

Fan form paper • 80/40/132 columns 0 9x7 dot matrix bi-directional 
impact printer. 

Unbelievable Performance 

125 characters/second or 64 lines per minute • continuous printing • 
many functions such as vertical format unit and more. 


Unbelievable Quality 

Full 96 characters, upper and lower case • adjustable sprocket feed, 
115 to 240mm wide • 7-bit parallel interface - Centronics type. 


Unbelievable Price 

Available NOW at a substantial saving on our normal price • use cash, 
Bankcard, or Credit Terms (available to approved personal shoppers 


horual 




short circuits 




Stereo balance meter 

G. Durant 


BALANCE on a stereo amplifier is 
usually set by ear, but this of course can 
be very difficult to judge. If an amplifier 
has a balance meter at all, it is usually 
of the centre-zero moving coil type — 
bulky, old-fashioned looking and 
expensive. This circuit is designed to 
overcome all of these problems. 

The outputs from each channel are 
fed to the two inputs of IC1, this being 
connected as a differential amplifier. If 
the left and right channels are of equal 
levels, the output of IC1 will have its 
output about halfway between the 
supply rails. If the left channel gets 
above the level of the right channel, the 
output of IC1 will approach the 0 V rail. 
If the right channel is loudest, the out¬ 
put becomes positive. 

IC2 and IC3 are also differential 
amplifiers, but in this case they are 
driven by the output of IC1. LEDs form 
a display at the outputs of the two ICs. 


Pin 2 of ICs 2 and 3 each go to a preset 
across the supply. In practice the preset 
in conjunction with IC2 is set to hold pin 
2 slightly above 0 V and the preset con¬ 
nected to IC3 is set to hold pin 2 just 
below supply voltage. These settings, 
however, must be set by trial and error 
so that the circuit works accurately. 

The output of IC1 is connected to the 
non-inverting inputs of IC2 and IC3. If 
the output of IC1 approaches the supply 
rail, the outputs of ICs 2 and 3 would be 
low, thus illuminating LED1. If the two 
channels were equal in amplitude, the 
outputs of ICs 2 and 3 would be high and 
low respectively, lighting up LED2. 

The circuit can easily be added on to a 
ready-constructed unit without using 
up large amounts of panel space, or used 
as an add-on unit for a hi-fi system. 
The unit draws about 20 mA, so battery 
operation is practical.# 


EXCITING 

CAREER 

OPPORTUNITIES 


Fairlight Instruments is one of 
Australia’s fastest-growing computer 
manufacturers and inventor of the 
world-famous Computer Musical 
Instrument. 

We require enthusiastic, self- 
motivated staff in the following fields: 

• Microcomputer circuit board 
testing and repair 

• Microcomputer software, D.O.S. 
and applications 

• Electronic drafting, mechanical 
drawing, layout, etc. 

• Technical writing 

Good pay and conditions working in 
our pleasant non-smoking environ¬ 
ment at Rushcutters Bay. 

Apply: Peter Vogel — 33-5222 
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Example of new concepts —the 
Pioneer TX-710 AN/FM tuner 

Louis Challis found that the Pioneer TX-710, one of the 
new breed of Japanese FM tuners, gave excellent FM 

reception out of a simple, uncluttered design. Louis Challfc 


MANY AUSTRALIANS have recently 
become more aware of and attributed 
more importance to the FM medium, 
largely due to the increase in number of 
FM stations. Many radio listeners who 
formerly would not have considered 
buying an FM receiver now regard it as 
worthwhile, there being a wide choice of 
stations with programmes catering for 
most tastes — classical, pop, rock and 
background music. 

Most audiophiles are aware of the 
type of conventional FM receivers that 
used to be manufactured, but I doubt if 
many really know or understand the 
implication of what has happened to the 
design of FM tuners (or receivers) over 
the last two years. In that time the 
Japanese manufacturers have de¬ 
veloped a wide range of new integrated 
circuits whose power, potential and cost 
have upstaged design concepts nowhere 
more than in the area of FM receiver 
design. 

The new breed 

Conventional FM receivers were 
previously designed with discrete com¬ 
ponents in the radio frequency and local 
oscillator stages. These incorporated 
conventional butterfly-type capacitor 
tuning gangs, expensive slide rule 
frequency tuning dials, and a major part 
of their cost was dominated by the 
mechanical hardware required for their 
operation. The majority of these tuners 
offered good performance, but generally 
with a price to match. 

From the typical Japanese manufac¬ 
turer’s standpoint they constituted a 
pain in the proverbial **** as in their 
fabrication they required considerable 
expensive manual labour — a positive 
no-no in Japan today. 


The development of the integrated 
circuits suitable for manufacturing 
synthesised FM or AM tuners made it 
possible to by-pass the long-standing 
technology and produce a new breed of 
tuners with other important attributes. 
These tuners replaced the slide rule dial 
with a digital frequency display, and 
the large scale integrated circuits 
offered the alternative solution that 
most Japanese manufacturers had long 
sought. The real advantage of these 
tuners came as a result of the manu¬ 
facturer’s ability to simplify or discard 
the bulk of that mechanical hardware. 

The new generation of receivers bears 
little resemblance to the old generation 
and to the untrained eye they even give 
the appearance of cheapness, as they 
appear to contain very little in the way 
of components. In reality what they 
contain is some of the most complex 
electronics available in consumer 
electronics, but this complexity is 
hidden in large scale integrated circuits 
with as many as 42 pin connections 
which are veritable mini computers in 
their own right. 

Features 

The appearance of the Pioneer TX-710 
synthesised stereo tuner is deceptively 
simple. It comes in a small, light, neat 
package featuring a brushed satin 
aluminium fascia, the front panel in¬ 
corporating an inset display on the 
upper right hand side of the unit, with 
the minimal number of controls laid out 
in a row below. The display contains five 
green rectangular LEDs to display the 
signal strength. These provide indi¬ 
cation at signal strength of20,30,35,39 
and 48 dBf respectively. Another red 
rectangular LED is provided to indicate 


the reception of an FM stereo station. 

Surprisingly, the actual gradation c 
settings is not particularly linear an 
the handbook gives no indication as t 
what the intended settings were mear 
to be. 

The selected frequency is shown b 
means of a five-digit display which ha 
increments of 50 kHz on FM and 1 kH 
on AM. The display also shows whethe 
the selection is an AM or FM station an 
provides a display whose legibility i 
extremely good under almost any ligh 
condition. 

The bottom row of controls consists ( 
a rugged power on/off toggle switch o 
the left hand side of the unit, immed 
ately below a red bezel light, and nin 
touch switches with their own gree 
LEDs centrally located on the bottom ( 
the fascia. 

The first of these switches is for th 
FM local sensitivity threshold leve 
which comes into play in the aut 
tuning mode at an input signal strengt 
of 50 dBf, compared with the norms 
capture capability of 25 dBf. The ne? 
switch is the memory activation switcl 
which, when depressed before selectin 
one of the switches 1-7, stores th 
frequency of the station which is di: 
played at that time. 

Unlike some other tuners with ii 
temal memories, this unit doe 
remember the stations selected, on bot 
FM and AM, even when the unit has nc 
been used for a week or more or whe 
disconnected from the mains. 

Two other toggle switches at the rig! 
hand end of the dial are for selection ( 
FM and AM and the adjacent switch i 
the FM mode switch which, when in th 
auto position, will switch the receptio 
to stereo if the pilot tone carrier i 
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detected and to mono if it is not. In the 
mono position this switches the in¬ 
coming signal automatically to mono, a 
necessary feature with low strength 
signals. The two remaining controls at 
the extreme right hand end of the panel 
are downward and upward touch 
buttons which initiate an automatic 
frequency scan for a signal with 
sufficient strength to activate the 
automatic frequency control circuit. 
Obviously if the signal strength is too 
low, then the receiver will not lock on to 
the station and will continue its fre¬ 
quency scanning until it finds a station 
with suitable signal strength. 

The rear of the receiver is particular¬ 
ly sparse and incorporates a 900 mm 
long, permanently wired output cable 
with two type RCA coaxial plugs on the 
end instead of the normal panel- 
mounted coaxial sockets. The aerial 
output requirements are met by a 
75 ohm coaxial socket for connecting 


the FM aerial, together with screwed 
terminals for both 300 ohm feeder 
connection and external AM antenna 
inputs. 

A conventional loopstick antenna is 
also provided, which incorporates a very 
effective universal joint to orientate the 
rod in a wide range of possible positions 
for optimum reception of local stations. 

Inside the tuner 

The inside of the tuner is remarkably 
simple compared with other tuners that 
we have recently seen. It makes use of 
one large mother board with nearly all 
the components mounted on it. The two 
exceptions to this are the power supply, 
which is mounted on its own separate 
board, and the frequency counter, the 
function indicator integrated circuits 
and the signal level indication drive 
ICs, which are mounted on a printed 
circuit board located behind the front 
panel. 


The designers have gone to unusual 
lengths to provide all interconnections 
by means of flat ribbon cables, the 
majority of which are not colour coded. 
These ribbon cables are long and wide 
and even interconnect the power supply 
board to the mother board. Although 
one would expect them to provide a 
neater appearance, because of the way 
they are rolled over under the metal 
cover of the timer, they detract a little 
from the otherwise neat appearance. 

The FM tuning section is provided 
with a small separate electrostatic 
screen, but apart from this you could be 
excused for not knowing that you were 
looking at an AM/FM receiver. The 
chassis is of lightweight steel construc¬ 
tion as is the cover, and is about as 
utilitarian as one could hope for. It 
provides simple but effective support 
and encapsulation for what is un¬ 
doubtedly a very cleverly designed 
tuner. 
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HITACHI OSCILLOSCOPES 
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$1,795 


Professional quality oscilloscope with many 
unique usable features: 50 MHz Dual Trace, 
Third Trace Trigger View, 1 mV/Div. 
Sensitivity, Delayed Sweep, X10 Sweep 
Magnification. Equivalent Oscilloscopes cost 
100s of dollars more. Supplied under 
contract to the A.B.C. 


V302 30 MHz 




V15215 MHz 


Pric e 



$955 


Dual Trace 30 MHz 1 mV Sensitivity per 
division. Built in delay line plus many other 
features. Ideal for general purpose, trans¬ 
ceiver and TV service, and digital use. The 
only 30 MHz 1 mV oscilloscope available for 
less than $1,000. In use by the CSIRO. 


Hitachi new generation oscilloscopes are un 
equalled for reliability, operating ease 
technical features and value for money. You 
can confidently buy HITACHI Test Instru 
ments for year after year of trouble-free use 
Prices+S/Tax 15%. Subject to change. FOTSydney 


' $572 


Dual Trace 15 MHz, 1 mV Sensitivity, XY 
operation, TV sync separator circuit. Sweep 
times magnifier (10 times) Trace rotation Z 
Axio Input. Excellent value for money. 
Supplied to many Government Departments 
and National TV Service Companies. 


HITACHI AVAILABLE FROM:- 

N.S.W. Radio Dispatch Service, David Reid 
Electronics, Standard Components, Emtronics. 
D.G.E. Systems Newcastle. 

Vic. Ellistronics, G.B. Telespares, 

David Reid Electronics, ECQ Electronics, 

J. H. Magrath & Co. Pty. Ltd. 

Qld. Audiotronics, ECQ Electronics, 

St. Lucia Electronics. 

S.A. Bee Jay Electronics. 

W.A. Reserve Electronics. 

Tas. George Harvey Electric Launceston and 
Hobart 


Standard Components 

D+w I 4-el "STOCKISTS IN 
rly. Lid. ALL STATES" 

10 Hill St., Leichhardt N.S.W. 660-6066 


r 
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HERE IT IS! 


Over 20 of our top-popularity projects from recent years’ ETIs 
plus several projects from a few years back that have enjoyed 
renewed interest. All assembled in one big volume — there’s 
something to suit every electronics enthusiast's interest, from 
the ETI-250 Simple House Alarm to the ETI-1500 Discrimi¬ 
nating Metal Detector, from the ETI-325 Auto-probe to the 
ETI-562 Geiger Counter, from the ETI-724 Microwave Oven 
Leak Detector to the ETI-565 Laser. TWENTY projects, in all — 
PLUS: ‘An Introduction to Lasers’, ‘pH — the Acid Test’ and 
‘Experimenting With Ultrasonics’. Top Projects Vol. 7 also 
contains a Shoparound guide on where to obtain pc boards, 
front panels, kits and components for the projects between its 
covers. 


ON SALE NOW AT NEWSAGENTS AND SELECTED 
ELECTRONICS SUPPLIERS. Or you can obtain a copy direct from 
ETI for $3.95 plus 65 cents post and handling. Send your cheque or 
money order to ETI Magazine, 15 Boundary St, Rushcutters Bay 
NSW 2011. Ask for: ‘Top Projects Vol. 7.’ 


V 
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PLEASE FORWARD .(QTY) OF BINDERS. 

I ENCLOSE CHEQUE/POSTAL NOTE FOR. 

Name. 


Address . 

j .Postcode. 

| Please make out cheques to ETI and forward together with 
j order to BINDER OFFER, Electronics Today International, 

| 15 Boundary St, Rushcutters Bay NSW 2011. 

| PRICES 

I 1-5 $10 each plus $2.00 each p&p. 

6-24 $9.00 each free 

25 plus $8.00 each free 

I_ 


SPECIAL OFFER!! 

— direct from ETI 


HERE IS A MOST UNUSUAL SPECIAL OFFER. 

Our company has for sale 1500 of the most superbly made 
binders you’ve ever seen in your life! 

We bought them for a data service which has since closed 
down. They are specifically intended to hold data sheets and 
similar material which must be referred to constantly. All those 
for sale are brand spanking new — but we can show you some 
old ones that have been in constant hourly use for over 20 years 
and they are still as new! 

We know this sounds like hyperbole, but these devices can 
only be described by using superlatives. They’re made (like a 
Rolls-Royce!) by the Swedish company Aggripa. 

For example, the hinge assemblies are made of heavy-gauge 
plated steel. The spine and all outer edges of the covers are 
heavy-gauge enamelled steel. Apart from the steel hinges hold¬ 
ing the covers, the spine itself is hinged down the centre, 
enabling the binder to lie completely flat for easy insertion and 
removal of material. 

As may be seen from the pix, material is held in place by an 
eight-hole pin mechanism — actuated by a remote control 
trigger at the bottom of the spine. 

These binders are ideal for housing valued reference 
material, data sheets, etc, etc. 

These binders are not normally obtainable in small numbers 
— if they were the retail price would be at least $25 each. 

We are offering them exclusively to ETI readers for the 
absolute bargain price of $10 each (plus $2.00 post and 
packing). See also inset table for quantity prices. 

These binders may be inspected at our Sydney and Mel¬ 
bourne offices during normal working hours. 

UNCONDITIONAL MONEY-BACK GUARANTEE. 

ETI guarantees to return the purchase price in full and without 
query to any reader/s not totally satisfied with their purchase, 
providing the goods are undamaged and returned within seven 
days of receipt. 


















Preview 


On test 

The objective testing of the unit’s per¬ 
formance reveals that the unit has lost 
little in the way of desirable charac¬ 
teristics as a result of the changes in 
design philosophy. 

The most important parameter is 
undoubtedly the FM sensitivity, which 
is 16 dBf for 26 dB signal to noise ratio 
on mono and 31 dBf for 46 dB signal to 
noise ratio on stereo. The mono figure is 
not quite as good as the manufacturer 
claims, whilst the stereo figure is 
slightly better. The signal to noise 
figures are, however, exactly as claimed 
by the manufacturer and the frequency 
response is almost exactly the specifica¬ 
tion figures quoted. 

The channel separation is better than 
36 dB at 1 kHz and is certainly better 
than 25 dB at all frequencies between 
20 Hz and 16 kHz. Overall the FM 
tuner section provides very clean per¬ 
formance that is well up to the needs of 
most fastidious listeners. By contrast, 
the AM tuner section has a frequency 
response of 35 Hz to 1.6 kHz and is 
typical of the poorer AM tuners that we 
have recently seen. The sensitivity of 
the loop antenna is 300 microvolts per 
metre and this is only just good enough 
for local reception. In poor signal 
strength areas in the major Australian 
cities this would require the supple¬ 
mentary connection of a trailing wire 
antenna to provide sufficient signal 
strength for acceptable reception. 

The subjective performance of the 
tuner on FM is remarkably good. I 
listened to a wide range of FM pro¬ 
grammes at home for over a month and 
found that its performance was truly 
excellent (and that the FM stations in 
Sydney are improving with age). Whilst 
its overall sensitivity is not quite as 
good as some of the other expensive 
tuners we have recently reviewed, its 
ease of tuning and the quality of the 
signal it produces are every bit as good. 
With only a simple folded dipole in my 
home, which is not in a particularly 
good signal strength area, all seven of 
Sydney’s FM stations were received 
with adequate signal to noise ratio and 
generally better than 50 dB, during 
both day and night. 

By contrast the AM reception with 
just the loop antenna falls short of a 
fully adequate performance and is 
further marred by the narrow band 
width of the AM section’s intermediate 
frequency stage. Whilst the AM section 
is good enough for listening to the news, 


it is, in my opinion, unsuitable for 
listening to music and is only little 
better than telephonic reception. 

The TX-710 synthesised tuner has 
many attributes, the most important 
being the quality of its FM reception, its 
ease of usage, and the simplicity of its 
design. Given a reasonable aerial it 
provides excellent FM reception and 
would undoubtedly be an asset to any¬ 
one wishing to enter into the realm of 
FM reception or who is thinking of 
discarding an older and less effective 
FM tuner. • 


Dimensions: 420 mm wide by 94 mm high 

by 270 mm deep 
Weight: 3.3 kg 

Manufactured in: Japan by Pioneer Electronic 
Corporation 

Price: $329 

Distributed by: Pioneer Australia Pty. Ltd. 

Absolute copyright in this review an 
accompanying measurements is owned b 
Electronics Today International. Under n 
circumstances may any review or part therec 
be reprinted or incorporated in any reprint c 
used in any advertising or promotion with 
out the express written agreement of th 
Managing Editor. 
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MEASURED PERFORMANCE OF PIONEER TX-710 SERIAL NO. AK 51 


FM TUNER SECTION 



(measured at 98MHz unless otherwis< 

; stated) 

FREQUENCY RANGE 

85.8 - 

109MHz 

USABLE SENSITIVITY (60kHz deviation) 

Mono for S/N 26dB 
Stereo for S/N »6dB 

16dBf 

31 dBf 

SIGNAL TO NOISE RATIO (see curves)(40kHz deviation) 

Mono 77dB 

Stereo 74dB 

FREQUENCY RESPONSE (see curves) 

10Hz ■ 

- 17kHz 

SEPARATION (see curves) (includes aenei 

> 34dB 

rator) 


CHANNEL BALANCE 0.2dB 



OUTPUT VOLTAGE (at 1kHz. 40 

260mV 

* modulation) 


OUTPUT IMPEDANCE (at 11 


Ikohm 


AM TUNER SECTION 
FREQUENCY RANGE 492 - 1660 kHz. 
ANTENNA Ferrite Rod 


FREQUENCY RESPONSE (see curves) 
@ 6dB Point 37 - 1600 Hz 


CHANNEL BALANCE 0.2dB 


OUTPUT VOLTAGE 

(@ 1kHz 40% modulation) 260 m 


OUTPUT IMPEDANCE 


APPROVED SIGNATORY 


E £9 A/>"! '-98/ 
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/all CALCULATORS * 0 </qr 

I NOW POST FREE! *>» y5 


HEWLETT-PACKARD 


HP41C $318 ($285) 

H P41CV $412 ($370) 
SYSTEM 1HP41C and 
Card Reader $630 ($565) 
SYSTEM 2 HP41CV, Card 
Reader and Printer $1066 
($958) 

Memory and Application 
modules $39 ($35) 

Quad Memory modules 
1600 steps $122 ($109) 
Card Reader $273 ($245) 
Printer $489 ($439) 

Wand $159 ($142.50) 
HP32E $69.95 ($62.50) 
HP33C$115($103) 
HP34C $192.50 ($173) 


42 FUNCTION SCIENTIFIC 
CALCULATOR APF5602 

Full statistics, 
functions too. 12 
months warranty. 

$17.50 ($15) each 
5 plus orders 

$14.50 ($12) each 


Ti59 Calculator $285 ($255) 
PC100C Printer $245 ($219) 
PACKAGE DEAL 
Ti59 and PC100C $510 ($454) 
Ti58 Calculator $157 ($140) 
Modules for 58C/59 $39 
($34.50) 

Ti55 Calculator $61 ($54.50) 
(if any Texas models are 
offered at a lower price we will 
better it) 

brackets exclude sales tax. 


LOOK! YOU CAN OWN A 
REAL COMPUTER NOW! 

YES ALL IN ONE 
BEAUTIFUL CABINET 

— with 80 character non 
glare screen, twin Z80A 
processors, 32K RAM, 350 
KON disks. Your own 
“SUPERBRAIN”. 

ONLY $3990 excl tax 

$4580 incl. tax (from $24 per week leasing) 

Recommended price $5542.50 — offer for July and August only. 

BUSINESS COMPUTER SYSTEMS 

DIABLO—SORD—INTERTEC 
—NORTHSTAR 

We have a package for you, 
and the facilities to customise 
a system to your exact needs 
— just ask. No obligation. 



(Pak 



Calculator & 
k mputer 


3 ROWLEY STREET SEVEN HILLS NSW 2147 
PHONE 8.30 AM TO 3.30 PM 
(02) 624-8849 (02) 624-8400 Open Thursday 
nights till 8.00 pm 



northpoint hi-fi 


100 Miller St, North Sydney. 
Phone 922-7780. 


Price per 
Box of 10 

OPUS UDC90 $19.00 

AMPEX 20/20 C90 $19.00 

AMPEX GMI C90 $33.00 

AMPEX PROF C45 $7.50 

AMPEX PROF C90 $14.90 


See us at Northpoint Hi-Fi for the new range 
of Philips Loudspeakers. We have the 
ETI-designed Series 4000 on display. Both 
the 4000/1 and 4000/2 can now be supplied 
fully assembled in timber veneer, or if you 
prefer to make your own boxes, we can 
supply the speaker components and 
networks. 


Mail order charges: 

Up to 20 —$2.75 
20 to 50 —$3.50 
Over 50 — $5.00 


We now also have a very efficient 50 watts 
12” 3-way set of speakers available, ready 
to go, for only $249 per pair. 

Come in for an audition or write for further 
information. 


PHILIPS LOUDSPEAKERS 


PROFESSIONALLY DESIGNED SPEAKER KITS 
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you can have all the 
features of expensive 
commercial amps at 
a fraction of their price. 

|.. . when you build the 
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MAGNIHCENT! 
EVEN ANEW 
RANGE OF 
MAGNIFICENT 


Mosfet Amp 


PRO-QUALITY 
KNOBS - JUST 
FOR THIS AMP! 
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This is it: the new Playmaster Power 
Mosfet Stereo Amplifier, as 
described in the current issue of 
Electronics Australia. It’s the latest 
in the incredibly successful series of 
Playmaster amplifiers (over 
10,000 Twin 25’s & Forty/Forty’s 
built!) but this one really has 
everything: 


t State-of-the-art POWER 
MOSFETS! 


• Low-noise FET input preamps! 

• Over 50 watts per channel! 


• Speaker switching plus loud¬ 
ness & muting controls! 

• And a brand new professional 

styling! 

• Complete with our famous 
step-by-step 
instruction 

manual! 

Cat. K-3610 


SAVE OVER $10.00: 
This kit INCLUDES the 
optional loudspeaker 
protector circuitry: 

AT NO EXTRA CHARGE 


100 


DICK SMITH 

1 Electronics _ 




SEE OUR OTHER ADS FOI 
FULL ADDRESS DETAILS 







NORTRONICS 

AUDIO & DIGITAL 
TAPE HEADS 

s' a § i 

for long life extended response 


• Replacement heads for cassette decks, 
reel to reel decks, cartridges and cassette 
recorders. Also professional recorders 
and duplicators. 

• Will fit AMPEX, SCULLY, TEAC, ATC, 
GATES, PENTAGON and many more. 

• Specification sheet of all Nortronics heads 
available on request. 

• Complete range of Alignment tapes for 
cassette, reel to reel and cartridge decks. 

• REGULAR MAINTENANCE ENSURES 
CONTINUED OPTIMUM PERFORMANCE. 
Nortronics manufacturers a full range of 
audio care products. 

MAGNETtC TAPE 
DEVELOPER 



• NORTRONICS audio care products are 
designed to care for and maintain your 
valuable recording equipment. 

• SEND TWO 22c STAMPS FOR OUR FREE 
BROCHURE ON THE COMPLETE 
NORTRONICS ACCESSORIES RANGE. 


r hi. # 

' / UVDUSTMUES Pty.u 


2 Bengal Crescent, Mount Waverley, 
Vic. 3149. Ph: (03) 277-9989. 


GENERAL 

INSTRUMENT 

MICROELECTRONICS DIVISION 



...and that’s just for starters 

GENERAL INSTRUMENT'S new short form catalogue, an 
essential laboratory tool, has got the full story. Get one FREE 
from your local distributor or favorite electronics dealer. If he 
hasn’t got one, tell him to call us. 

Authorised Dealers: Sydney (02) E & M Electronics 51 5880 
AED 632 6301 Applied Technology 487 2711 Wollongong (042) 
Macelec 29 1455 Newcastle (049) G.L. Electronics 69 5424 
Brisbane (07) Baltec36 5183 ACT (062) Ortex 82 4995 
Perth (09) Micro Controls 325 2444 

__. Adelaide (08) Rogers Electronics 42 6666 

1 Melbourne (03) Ellistronics 602 3282 
Ritronics 489 8131 Stewart Electronics 543 3733 

daneva australia pty ltd. 

66Bay Road. Sandringham, Vic., 3191. Ph: 598 5622 Telex: AA34439 







MINI-MART 


Where readers can advertise — 
For Sale/Wanted/Swap/Join. 


• We'll publish up to 24 words (maximum) totally free 
of charge for you, your club or your association. Copy 
must be with us by the 1 st of the month preceding the 
month of issue. Please — please — print or type 
adverts clearly, otherwise it may not turn out as you 
intended! Every effort will be made to publish all 
adverts received however, no responsibility for so 
doing is accepted or implied. Private adverts only will 
be accepted. We reserve the right to refuse adverts 
considered unsuitable. 


• Conditions: Name and address plus phone 
number (if required) must be included within the 24 
words. Reasonable abbreviations, such as 25 W RMS 
or 240 Vac, count as one word. Adverts must relate to 
electronics, audio, communications, computing etc — 
general adverts cannot be accepted. 

Send your advert to: 

ETI Mini-Mart, Modern Magazines 
15 Boundary St, 

Rushcutters Bay NSW 2011 


AUDIO 


ETI 4600 synthesiser with excellent keyboard. 
DBX117 compressor/expander. Frequency 
counter. Any offers considered. Phone Christo 
(02)82-5502. 

THE RECORDING SOCIETY of Australia, estab¬ 
lished 1964, invites you to join monthly 
demonstrations, lectures, live recordings, etc. For 
information and syllabus write to Don Patrick, 33 
Argyle St, Macleod Vic 3085. Phone (03)459-1717. 


WANTED TO BUY: ABC type 3 Model A54B, valve 
power amplifiers or similar. Will travel to buy. 
Phone John (02)869-1840, evening. 

BOOMERANG TAPE RECORDING CLUB. Make 
friends all over Australia through taping. Come 
and join us. For information about the club, 
B.T.R.C., P.O. Box 155, Carlingford 2118. 

WANTED: Wharfedale Super 12/RS/DD twin cone 
Mk II loudspeakers — any condition. M. Sheriff 
(02)949-2454. 

ETI 4000/1 speakers with Pioneer Rondo 3000 
amp/tuner, AR XB 77 turntable fitted with Shure 
V15/III cartridge, $800 the lot. John (062)47-0491. 

CAR RADIO/CASSETTE, Pioneer KP-4000A, with 
speakers. Hardly used, good condition. Complete 
with owner and Installation manuals. Value at 
$100. Phone G. Brooker, (049)63-4469. 

DENON 103 cartridge and AU 320 transformer. A1 
condition, little used, $120 ono. R. Ellis, 40 
Seaview Ave, Taroona Tas. 7006. 

WANTED: High quality valve amplifiers or output 
transformers. Must be 50 watts rating or better. 
Details to L. Anderson, 30 Lycett St, Weston ACT 
2611.(062)88-8183. 

THE TAPE CLUB of Australia invites you to join in 
this club. Enter a whole new world through your 
tape/cassette recorder. Membership form and 
information from 7 Colemen Ave, Homebush, 
NSW 2140. Phone (02)76-5330 after 6 pm. 

PLAYMASTER 50 W/RMS/ch MOSFET amp, fully 
built, tested and guaranteed for two years, $195. 
Also graphic equaliser, $135. Phone Jim (03) 
878-8326, 7-8 pm. 

FOR SALE: ETI 740 FM Tuner with electronic 
tuning and AM tuner built in, $120 ono. Ring 
Salvatore after 5.30 pm. (02)660-5120. 


MOBILE DISCO for sale, unit with graphic 
equaliser, speakers, amplifier, lights, mirror ball, 
records, accessories. Good condition, $850. 
140 Old South Head Road, Vaucluse 2030. (02) 
337-1033. 

ETI 466, 300 watt amp module with massive heat¬ 
sink and transformer. Module constructed but not 
tested, $100. Phone Alec Simes (049)69-1198. 

ORGAN kit, requires only final assembly. Schober 
Recital, including combination action, console, 
pedals, bench, speakers. K. Poole, 28 Devon 
Road, Claremont WA 6010. (09)384-0584. 


COMMUNICATIONS 


FOR SALE: Linear amp ISOWPeP. CB base 
station — 22 W. Work the world, 80 ch, and QSL 
cards to prove. 22 countries. $300 or best offer. 
Box 27, Chadstone Centre, Melbourne 3128. 

FOR SALE: FRG-7 com receiver, $200. FT-101E 
transceiver, $500 ono. Phone P. Walch, 
Ulverstone (004)25-2324. 

CB RADIO: Signet SSB/AM mobile/base station. 
Separate SWR meter, power supply, 60ft coax, 
plugs, $150 ono. Robert Begg (08)31-0310. 


COMPUTERS 


FOR SALE: ASR33 teletype. Fully operational and 
in very good condition, $490. Phone Harry (03)848- 
7242. 

OSI C4P and documentation, Philips cassette and 
programs — urgent sale, $915 ono. (02)692-3795, 
A. Valois. 


EPROMS programmed to your requirement 
types 2708, 2716, 2516 & 2532. For informatic 
send stamped addressed envelope to T.S. Hue 
P.O. Box 204, Springwood 4127. 


TRS 80, Apple II, OSI owners: lists of tokens wi 
notes on program storage and simple renumb 
program, $3. P. Bessell, P.O. Box 1220, Southpc 
4215. 

MICROPOLIS 1041 MOD-1 143K disk. Heaps 
software included. BWD 504 6MHz CRO, ideal fi 
micros. Power supply 25A5V, 5A+/- 12V ar 
caps 48000 uF. Any or all, Stephen Dennis. Phor 
(02)630-5552. 

COMPLETE SYM-1 SYSTEM: including KTM-2/1 
keyboard, SYM microcomputer board and BAS 
interpreter, but no power supply, $650. Assembl 
ROMs also available. Ring Salvatore after 5.30 pi 
(02)660-5120. 

WANTED: S100 Expandoram dynamic memo 
board without RAM chips, and Vector MZ cor 
puter case with card guides, etc. Phone Mar 
Nicotra, Burwood. (02) 74-9762. 

2650 COMPUTER with 4K RAM, 6 A power suppl 
EA VDU (300 baud) and cass. interface, mic 
BASIC, lots software, $300. Also Dream 68C 
power supply, software and chipos manual, $2C 
R. Van Bremer, 5 Morris Rd, Croydon, Vic (0 
723-1728 a.h. 


ATTENTION SORCERER FANS: Anyone ini 
rested in contributing to a national Sorcer 
Magazine, ring Paul (02)30-1839. 

FLOPPY DISK drive and disks. 8-inch Memor 
FDIV, 64 track, with controller (faulty) and 
manuals, circuits, etc. Drive perfect, 20 hrs us 
$300, (02)84-1961. 
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SELL: SYM-1, 2708 burner and p/supply in 
console, 4 manuals; also single board 6502 micro, 
spare ICs, $290 ono. J. Powell, 121 Victoria Rd, 
Punchbowl. (02)269-6959. 

STRINGY FLOPPY, 25 wafers, $300. Centronics 
779 printer, I/case mod, $800 or reasonable offer. 
R. Worley, 9 Henderson Court, Glen Waverley Vic. 
Phone (03)233-1986. 

AIM65, $250; 6 S100 wirewrap cards, $20 each; 
OAE papertape reader OP 80 A, $40; ITT instructor 
microcomputer, incl course, $250. T. Hooft, 
(02)807-3961. 

TRACTOR FEED: 11' x 14” fanfold paper, 5-ply, $8 
a box; single ply $17 a box. Model 15 governed 
motors, new, $7.50. R. Long, 46 Gloucester St, 
Sydney. Phone (02)27-2982 a.h. 


SI 00 RAM boards — A & T; 2 SME16K static, bank 
select, 4 MHz 2114s — $200 ea. 1 SSM8K static, 
2112s — $125. R. Young (055)72-3082 a.h. 

SINCLAIR ZX80 USERS: 3K RAM expansion — 
just plug in to use — plus over $40 software on 
cassette. $65 the lot. (03)729-5751 a.h. 

CARD PUNCH IBM 24, recently overhauled, ex¬ 
cellent condition, including circuit diagrams, $200 
ono. Phone P. Taylor, Beecroft NSW (02) 
84-5335. 

FOR SALE: OSI Superboard II, 8K RAM, RS232 & 
TTL interfaces, homemade box and power supply, 
lots of software and documentation, $450. Ph. 
(076)30-8122. 


TEXAS TI-58 programmable calculator with con¬ 
stant memory, $80. PC-100C printer/plotter, $150. 
Maths/utilities module for Tl 58/59, $20. Phone 
(02) 570-6931 a.h. only. 

SIGNETICS KT9500 (2650), assembled, never 
used, documentation included, as new condition, 
$80. Phone (b.h.) (02) 217-2140, (a.h.) (043) 
28-2573. 

S2650 MACHINE LANGUAGE DEBUG: Single¬ 
stepping, execution trace, multiple breakpoint 
facilities for debugging programs, documented 
listing, $10. C. Burrows, 45 Koninderie Pde, Narara 
NSW 2250. (043)28-2671. 

COMPUTERS: One ASR33 teletype with RS232 
interface, together with full maintenance manuals, 
$600 or nearest offer. Phone A. Leo (02) 638-0166, 
ext 286. 

MINISCAMP computer, 90% assembled, complete 
kit, never run, all in as new condition, $35. M. 
Gardiner, P.O. Box 132, Alstonville 2477. Phone 
(066)38-3215. 

2 MPI B52 Mini-floppies, power supply, case and 
manuals, never used, suits all micros. All for 
$1100 or offer. John Hall, Double Bay (02) 36-5170. 

FOR SALE: One KTM-2 keyboard/VDU unit, $200 
ono. R. Hall, c/- P.O., Southbrook 4352. 

OSI USERS: Beginner, enthusiast, or “just 
looking”. Our club can help. Meetings in Sydney, 
newsletter, information. Contact NOTICE, P.O. 
Box 250, Kingsford NSW 2032. 


FOR SALE: Exidy Sorcerer 47K, complete with 
word processor pak, cassette, green VDU, micro 
80 printer, console. Bought September. $2100 
ono. Phone (042)29-3867, Saturday mornings. 


ASR-33 teletype, tape punch and reader, 240 V 
transformer in stand, 20 mA/RS232 interfaces, 
$600 ono. Matt (ah) (02) 773-3383, Padstow NSW. 


MISCELLANEOUS 


SELL: 60/40 solder packs, $1; radio moduly $4; 
240V/16V plugpak $7; 240V/6V transformer $5; 
JP 274 walkie talkie $10. K. Howell, Box 405, 
Renmark 5341 S.A. 


WANTED: VALVES 12AX7, 12AU7, 6CG7/6FQ7, 
6SN7 GT, KT88, EL34, prefer new. Condition and 
prices to L. Anderson, 30 Lycett St, Weston ACT 
2611.(062)88-8183. 


PHOTOCOPIER: Apeco roll-fed photocopier, 
complete with one full roll of paper, three 
containers of replenisher, three ink refills. In need 
of T.L.C. Best offer accepted. Contact Jan Collins 
at ETI, (02)33-4282 during office hours. 


COPY USA PATENT: The Echlin Stationary 
Amature Generator, designed to produce six 
times more output than input: $6.00. G. Egel, 18 
Sturt St, Loxton 5333. 
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The moving coil replacement 
from Stanton Magnetics... 
the revolutionary980LZS! 



Now from the company to whom the professionals 
look for setting standards in audio equipment comes 
a spectacular new cartridge concept. A low imped¬ 
ance pickup that offers all the advantages of a mov¬ 
ing magnet cartridge without the disadvantages of 
the moving coil pickup. At the same time it offers 
exceedingly fast rise time—less than 10 micro sec¬ 
onds—resulting in dramatic new crispness in sound 
reproduction—a new “openness” surpassing that of 
even the best of moving coil designs. The 980LZS 
incorporates very low dynamic tip mass (0.2 mg.) 
with extremely high compliance for superb tracking. 
It tracks the most demanding of the new so called 
"test” digitally mastered and direct cut recordings 
with ease and smoothness at 1 gram 

The 980LZS features the famous Stereohedron™ 
stylus and a lightweight samarium cobalt super 
magnet. The output can be connected either into the 
moving coil input of a modern receiver’s preamps or 
can be used with a prepreamp, whose output is fed 
into the conventional phono input. 

For “moving coil" audiophiles the 980LZS offers a 
new standard of consistency and reliability while 
maintaining all the sound characteristics even the 
most critical moving coil advocates demand. For 
moving magnet advocates the 980LZS provides one 
more level of sound experience while maintaining all 


the great sound characteristics of cleanliness and 
frequency response long associated with fine mov¬ 
ing magnet assemblies. 

From Stanton.. .The Choice of The Professionals. 



Actual unretouched oscilloscope photograph showing 
rise time of 980LZS using CBS STR112 record. 



STaNTon 

THE CHOICE OF THE PROFESSIONALS Th 



WA Head Office: 156 Railway Parade, Leaderville, 6007. Phone (09) 381-2930. 
NSW Office: 7 Jordan Road, Wahroonga, 2076. Phone (02) 487-2543. 
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Beckman 
brings a 
new dimension 
to hand held 
digital 

multimeters... 


For further technical information contact your nearest 
Warburton Franki Office. 


true RMS 
capability. 

Now you can measure the exact 
power content of any signal. . . 
regardless of waveform. Beckman 
delivers the new TECH® 3030 
multimeterwith true Root Mean 
Square capability and many more 
fine performance features. 

Unlike the common average 
responding multimeters calibrated 
to measure only sine waves, the 
TECH 3030 with true RMS capability 
gives you accurate readings of both 
sine and non-sine waveforms. 

True RMS makes a significant 
difference in accuracy when 
measuring switching power supplies, 
flyback power circuits, SCR orTRIAC 
controlled power supplies or any 
other circuit generating a non-sine 
signal. 


Measurement Comparison Chart 
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1.000V 

1.000V 
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0.877V 
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The TECH 3030 also accurately 
measures the entire audio band up 
to 20 kHz. But that's not all you can 
expect from Beckman's finest 
multimeter. 

You also get 0.1 % basic dcV 
accuracy, instant continuity checks, 
10 ampere current ranges, a 
separate diode test function, 22 
megohm dcV input impedance, 
and an easy-to-use rotary switch. 

Enclosed in a rugged water-resistant 
case, the TECH 3030 can take a 
2-metre fall onto concrete and still 
perform up to specification. And to 
further ensure reliable, trouble-free 
operation, the TECH 3030 gives you 
1500 Vdc overload protection, RF 
shielding, 2000-hour battery life, 
gold switch contacts, and fewer 
electronic components to worry 
about. 
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THE best laid plans of mice and men 
gang aft agley ..said Robert Bums. 
That little gem is a literary refinement 
of Murphy’s law, of course. It sprang to 
mind when Gary Johnston of Jaycar 
showed us an item from the Sydney 
Sunday paper, the Sun Herald, of April 
26. Margaret Sydney runs a column of 
helpful household hints called ‘You 
Say, We Pay’. Every week she has a 
number of Star Hints. The April 26 item 
is reproduced below — without further 
comment! 



• If you intend to store batteries 
in the freezer (for longer life), 
make sure you wrap them well in 
foil to keep moisture out. 

Penultimate pun-star? 

Well, the computer punsters were out 
in force in an all-out effort to “have the 
last byte” at the Great Dregs Pun 
Competition, as Mike Scott of Palm 
Beach said, who sent two puns, but... 

P.J. Crawford of Glenhuntly in 
Victoria sent several; here’s a sample 
— ‘Don’t say /att, say pardon!’ Wayne 
Brown from bromana in Victoria sent, 
‘Is a pull-up resistor an electronic 
policeman?’ and Greg Bond of Cran- 
bourne South (another Victorian!) sent 
one too long to publish. Sorry, Greg. 



Our lucky final winner sent the 
following story: Two design tech¬ 
nicians in a large electronics firm had 
just finished prototyping their new dot- 
bar graph driver display. The board 
included only an 1C and a handful of 
LEDs. All connections were accom¬ 
plished cheaply using small wire 
bridges. Said one to the other, “It’s 
nothing but the bare necessities. But 
what shall we call it?” 

His mate replied, “How about ... 
bridge-it bardot!” 

It certainly raised the most groans 
around the office! A copy of Test Gear 
Vol. 2 is on its way to Michael Carden of 
Belgrave South in ... you guessed it, 
Victoria! 

That’s it, no more — try our new 
competition. 

(Incidentally — 'penultimate' means: the last but 
one. That's right, we're going to have the last 
pun-say. Watch for the story of Elmo and his 
Stratocaster in a forthcoming issue!). 

New competition! 

Even the very best of editors (i.e: past 
and present editors of ETI) have just 
occasionally been known to err. Our 
erudite managing editor has pointed 
out to Roger Harrison that his sub¬ 
heading on page 83 in May (‘Play it 
again, RAM ), whilst amusing, was 
misquoted. Nowhere in the film 
‘Casablanca’ does Bogart say “Play it 
again, Sam”. Closest is Ingrid 
Bergman’s “Play it once, Sam, for old 
time’s sake”. Later in the film Bogart 
says, “You played it for her, you can 
play it for me. Play it” 


Before you all laugh too hard h« 
are 15 well-known quotations. Ev< 
single one is incorrect. We’re offerin; 
couple of prizes to the first two readr 
to send us: 

a) the corrected versions — if such 
exist. 

b) the origins of the (correct) versior 

1. Elementary, my dear Watson. 

2. We are the masters now. 

3. Come up and see me sometime. 

4. Money is the root of all evil. 

5. I knew him well, Horatio. 

6. Survival of the fittest. 

7. I want to be alone. 

8. The stuff that dreams are made c 

9. To gild the lily. 

10.1 must go down to the seas again 

11. First catch your hare. 

12. Lead on, Macduff. 

13. Pride goeth before a fall. 

14. All that glitters is not gold. 

15. Thou shalt not kill — but needst n 
strive officiously to stay alive. 

On the basis that every right-mindi 
reader already takes ETI regularly, \ 
are offering two subscriptions 
our competitive (competitive? — E 
magazine, Electronics Australia. 

First prize — one year’s sub¬ 
scription to EA. 

Second prize — two year’s sub¬ 
scription to EA.’ 

(*No, we haven’t got that wrong!) 

Bend your entries to Dregs’ Quot 
Competition, ETI magazine, 
Boundary St, Rushcutters Bay NS 
2011 . 
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UNTIL WE DEVELOPED 
THE STEREO GROOVE, 
HI-FI WAS PRETTY HO-HUM! 


The world of hi-fi owes a lot to 
the original and continuing 
innovation of JVC. Few 
companies, if any, have done as 
much to help turn records and 
record-players into the virtual 
musical instruments they are 
today... or to lead the way in 
developing so many firsts in the 
more recent concepts of sound 
amplifiers, cassette decks and 
computer-designed speaker 
systems. Hi-fi, as we know it today, had its beginnings in 1956, with JVC's 
development of the 45°/45° groove for stereo records. The fact that this 
system still remains as the world standard is, in itself, outstanding 
testimony to the technology' of JVC. The development revolutionised not 
only the record-making industry, in which we've been involved since 
1930; it also paved the way for enormous advancement in the design and 
engineering of record-playing equipment. Now, hi-fi has expanded to 



R-S77. Super-A FM/AM Stereo receiver 


embrace a wealth of highly-sophisticated electronic equipment; and it's 
not surprising that JVC has continued to play a leading role in so much of 
its development. 



HR-3660 EA.VHS Colour Video Cassette recorder 


THAT WASN’T OUR ONLY FIRST, EITHER. 

We also pioneered Japan's television industry', introducing their first TV 
receiver just over 40 years ago. A more recent innovation is VHS, the home 
video recording system now gaining world-wide acceptance as the system 
for such equipment. In the course of staying ahead, we've introduced a 
number of world .firsts of radical importance: the Quartz Lock turntable is 
one of them. 



THE QUARTZ LOCK TURNTABLE. 
MANY TIMES MORE ACCURATE. 


It stands to reason that if your 
equipment is at the top end of the 
range, then your turntable must be 
capable of comparable performance; 
Only Quartz Lock ensures this, tying 
the speed of the turntable to the 
unvarying pulse of the atom, and 
providing a level of accuracy far in 
excess of conventional turntables. 



MORE MILESTONES IN HI-FI. 

To match the superb quality of Quartz Lock, we produced the S.E.A. 
graphic equalizer system. Then we refined it to such a degree it even 
compensates for the effect your furniture has on sound when it leaves the 
speakers! To expand the capabilities of tape, we designed ANRS and 



SEA-80. Stereo Graphic Equalizer 


Super ANRS — automatic noise reduction systems which not only reduce 
distortion and 'hiss' but actually extend the dynamic range of the tape. 
Similarly, with speakers: at JVC we employ computers in their design to 
help provide the ultimate in sound reproduction. 


AND NOW, SUPER-A. 

In its own way, as significant a hi-fi development as the stereo groove. 
Imagine an amplifier which combines the best features of die two 
recognised amplifier classes (A and B)... an amp which combines the 
efficiency of one with the bw distortion of the other. Some engineers said 
it couldn't be done; but not those at JVC. Enter the Super-A amplifier... 
the latest JVC first! 


Distributed and Serviced by... 

HAGEMEYER 


JVC 


the right choice 


THE FUTURE. 

It's already with us. For instance, we were so 
far ahead in the new metal tape technology 
that our cassette decks were metal-compatible 
before the tapes were generally available. And 
now there's the JVC Electro-Dynamic Servo. 
Tonearm, damping tonaum resonance by- 
means of a purely electronic system and two 
thinking' linear motors. Who was it who 
dubbed JVC, 'the innovators'? 1861 


















The Information Computer 
you access on your own Televisi 



• STOCK BROKERS—SHARE MARKET ENTHUSIASTS Get the lates 
Exchange and Futures market reports. 

• PUNTERS—Get the latest odds on a race and the earliest actual results an 
■ dividends. 

• Who won the cricket, football, league, tennis—get all the important results. 

• What were the lotto, lottery, pool numbers—how much did it pay 9 
DID YOU WIN? The results are on Teletext. 

• MUM—How much should you be paying for fruit and veggies, meat and po 

• DAD—Read the news at your leisure. 

• KIDS -Enjoy mastermind, jokes, graphics and puzzles. 

• What will the weather be like tomorrow in Brisbane, Sydney, Perth, New York 
'“Athens. London—ITS ALL ON TELETEXT. 

GET ALL THIS INFORMATION and much more from the FREE electror 
newspaper of the 80s—YOUR OWN television set with an ADAM 180 
TELETEXT ADAPTOR byRADOFIN ELECTRONICS (AUST). 


THE ADAM 180 TELETEXT ADAPTOF 


by 

RADOFIN ELECTRONICS (AUST) 

5 Curlewis Street, Bondi, NSW 2026, AUSTRALIA Telephones: (02) 3091957 or (02) 3091904 




